Ha' 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si,
Gyeonggi-do, Korea
HCTCO,LTD. TEL: +82-31-645-6300 FAX: +82-31-645-6401

SAR TEST REPORT

Applicant Name:

. . . Date of Issue: Dec. 07, 2020
Panasonic Corporation of North America
Two Riverfront Plaza, 9th Floor, Newark, NJ 07102- Test Report No.: HCT-SR-2012-FC001

5490, USA Test Site: HCT CO., LTD.
FCC ID: ACJ9TGWW18A
Equipment Type: Multi-Band Radio Module
Application Type: Class Il Permissive change
FCC Rule Part(s): 47CFR §2.1093
Model Name: WW18A (Tested inside of Panasonic PC CF-33)
Date of Test: 11/13/2020

This device has been shown to be capable of compliance for localized specific absorption rate (SAR) for
uncontrolled environment/general population exposure limits specified in FCC KDB procedures and had been
tested in accordance with the measurement procedures specified in FCC KDB procedures.

| attest to the accuracy of data. All measurements reported herein were performed by me or were made under
my supervision and are correct to the best of my knowledge and belief. I assume full responsibility for the
completeness of these measurements and vouch for the qualifications of all persons taking them.

Tested By Reviewed By

.’/ s

/ ‘v.)"/' [} - .

L,t,(i s %AD

. v .

Jee-ill Lee Yun-jeang, Heo
Test Engineer Technical Manager
SAR Team SAR Team
Certification Division Certification Division

This report only responds to the tested sample and may not be reproduced, except in full, without written approval of the HCT Co.,
Ltd.

F-TP22-03 (Rev.00) HCT CO., LTD.



|
ha- FCC ID: ACJI9TGWWI18A Report No: HCT-SR-2012-FC001

HCTCO,,LTD.

DOCUMENT HISTORY

DESCRIPTION

HCT-SR-2012-FC001 Dec.07, 2020 First Approval Report

F-TP22-03 (Rev.00) 2/78 HCT CO.,LTD.



| |
ha— FCC ID: ACI9TGWW18A Report No: HCT-SR-2012-FC001

HCTCO.,LTD.
Table of Contents
1. ATTESTATION OF TEST RESULT OF DEVICE UNDER TEST ....ooiiiiiiiiiiiiiieieieeeeeee e 4
2. DEVICE UNDER TEST DESCRIPTION.....uuitiiititiiiiiiiiii s 5
3. INTRODUGCTION .ttt s 11
4. DESCRIPTION OF TEST EQUIPMENT ..o s 12
5. SAR MEASUREMENT PROCEDURE ......ouuuiiiiiii s 13
6. SAR TESt CONFIGUIALIONS ....eeiieieiiiiitiieii e e e e e e e e e e e s e st eeeee e s s s aateeeeeaeeeseassnbeneeeeeeessnsntanneeaeanas 15
7. RF EXPOSURE LIMITS oo s 19
8. FCC SAR GENERAL MEASUREMENT PROCEDURES ... 20
9. OUTPUT POWER SPECIFICATIONS ...ttt s 22
10. SYSTEM VERIFICATION ..ottt ettt et et e s e ss e s s s e s s sesessssnnsnsnnnnnnnnnnes 29
11. SAR TEST DATA SUMMARY ..oiiiiiiiiiiiitettetieteeee ettt ettt ettt ettt et ettt e tee e s st e s e es s s s s s ssesssesesesesesssesssssnnnnnnnnnnes 30
12. SIMULTANEQOUS SAR ANALY SIS ..ottt ettt e e e e e s s e e esessseeessnnsesennnennnnne 32
13. SAR MEASUREMENT VARIABILITY AND UNCERTAINTY ..eoiiiiiiiiiiiiiiiieiieeieieeeeeeeeeeeeeeeseeeeeeeeeeesenenenennnes 33
14. MEASUREMENT UNCERTAINTY Loeiiiiiiiiiiiiiiiiieieiiieieieeeeeeeeeseeeeseeeeeeeseesessssssssssssssesssssssssssssssssssnnssnsnnnnnsnnnes 34
15. SAR TEST EQUIPMENT ...ttt ettt ettt ettt ettt ee ettt e e e et e e s ee e seseessesesseeeeseeesesesesessnnsnnnnnnnnnnnnes 35
116, CONGCLUSION ...ceiiiiiiiiiiitiieieteteteeeteeeeeeeeee ettt eeeeeeeeeeeeeeeeeeeeeeeeesesessss s e s s s e e e s e s e s e s e s se s e e eeess s e s eeeeseseessesennnnnnnnnnnnnnnes 36
17. REFERENGCES ...ttt ettt ettt ettt et e e seeee e s e s e s seeeeseeeeeeseesnsesnsnnnnnnnnnnnnes 37
AttachMENt 1. = SAR TESE PIOLS ...coiiieiiieiiie ettt e e s e e e nnns 39
Attachment 2. — Dipole Verification PIOtS...........oooo i 41
Attachment 3. — SAR SYSTEM VALIDATION ....cooiiiiitiiit ettt ettt e e e e e s e e e e e e e e aanaes 43
Attachment 4. — The Verification of POWET FEAUCTION ..........eeviiiiiiieiiiiie it 44
Attachment 5. — Probe CalibDration Data ...........cuviiiiiiiiiiiit ettt 47
Attachment 6. — Dipole Calibration Data...............cooooiiiiiiii 70

Attachment 7. — DUT Antenna Information and SAR Test SETUP PHOTOGRAPHS

F-TP22-03 (Rev.00) 3/78 HCT CO.,LTD.



|
ha— FCC ID: ACJI9TGWWI18A Report No: HCT-SR-2012-FC001

HCTCO,,LTD.

1. ATTESTATION OF TEST RESULT OF DEVICE UNDER TEST

Test Laboratory

Company Name: HCT Co., LTD
Address: 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do,
17383, Rep. of Korea
Telephone: +82 31 645 6300
Fax.: +82 31 645 6401
Applicant Name: Panasonic Corporation of North America
FCC ID: ACJ9TGWW18A
Model: WW18A (Tested inside of Panasonic PC CF-33)
EUT Type: Multi-Band Radio Module
Application Type: Class Il Permissive change

The Highest Reported SAR

Band Tx. Frequency Equipment Reported SAR
(MHz2) Class 1g Body SAR (W/Kg)
LTE TDD Band 48 3552.5~3697.5 PCB 0.94
Simultaneous SAR per KDB 690783 D01v01r03 1.352
Date(s) of Tests: 11/13/2020

* All Simultaneous transmission conditions with WLAN module is evaluated in SAR report no. HCT-SR-2011-
FI005, with pre-existing FCC ID: ACJ9TGWL20A.

F-TP22-03 (Rev.00) 4/78 HCT CO.,LTD.
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2. DEVICE UNDER TEST DESCRIPTION
2.1 Module : WW18A specification for LTE band 48

Device Wireless specification overview

Band & Mode Operating Mode Tx Frequency
LTE TDD Band 48 Data 3552.5 MHz ~ 3 697.5 MHz
WWAN Module WW18A

Serial Number

Device Serial Numbers
LTE TDD Band 48 OFTSC00062

2.2 Power Reduction for SAR

This device utilizes a power reduction mechanism for some wireless modes and bands for SAR compliance
under under some conditions when the device is being used in close proximity to the user’s hand. All SAR
evaluations for this device were performed at the maximum allowed output power when Proximity sensor is
enabled. FCC KDB Publication 616217 D04v01r02 Sec.6 was used as a guideline for selecton SAR test
distances for device when being used in Proximity sensor enabled conditions.

The reduced powers for the power reduction mechanisms were conformed via conducted power
measurements at the RF Port.

2.3 Nominal and Maximum Output Power Specifications
This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

Mode / Band Modulated Average (dBm)
) Maximum 20.0
Maximum -
LTE TDD Nominal 19.0
Band 48 Power Maximum 19.0
Reduction Nominal 18.0

(Upper Tolerance: target-1.0dB ~ +1.0 dB)

F-TP22-03 (Rev.00) 5/78 HCT CO.,LTD.
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2.4 LTE information

Iltem. Description
Frequency Range | LTE Band 48 3552.5 MHz ~ 3 697.5 MHz
Channel LTEBand 48 | 5 MHz, 10 MHz, 15 MHz, 20 MHz
Bandwidths

Channel Number

s & Freq.(MHz)

Low

Low-Mid

High-Mid

High

LTE TDD Band 48

5 MHz

3552.5 (55265)

3600.8 (55748)

3649.2 (56232)

3697.5 (56715)

10 MHz

3555 (55290)

3601.7 (55757)

3648.3 (56223)

3695 (56690)

15 MHz

3557.5 (55315)

3602.5 (55765)

3647.5 (56215)

3647.5 (56665)

20 MHz

3560 (55340)

3603.3 (55773)

3646.7 (56207)

3690 (56640)

3GPP Release

LTE Rel. 11

Modulations Supported in UL

QPSK, 16QAM, 64QAM

LTE MPR Permanently

implemented per 3GPP TS Yes
36.101 section 6.2.3
A-MPR disabled for SAR Testing. Yes

LTE Carrier Aggregation

This device only supports Down-Link Carrier aggregation.
Up-link carrier aggregations does not support.
Technical document includes all possible carrier aggregation

combinations

LTE Additional Information

This device does not support full feature on 3GPP Release 11.

The following LTE release 11 features are not supported:

Up Link CA, Replay, HetNet, Enhanced MIMO, elCl, WIFI offloading,
MDH, eMBHA, Cross-Carrier Scheduling, Enhanced SC-FDMA.

F-TP22-03 (Rev.00)
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2.5 Test Methodology and Procedures

The tests documented in this report were performed in accordance with IEEE Standard 1528-2013 and the
following published KDB procedures.

- FCC KDB Publication 941225 D05 SAR for LTE Devices v02r05

- FCC KDB Publication 941225 DO5A LTE Rel.10 KDB Inquiry sheet v01r02

- FCC KDB Publication 616217 D04 SAR for Laptop and tablets v01r02

- FCC KDB Publication 447498 D01 General SAR Guidance v06

- FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r04
- FCC KDB Publication 865664 D02 SAR Reporting v01r02

- April 2015 TCB Workshop Notes (Simultaneous transmission summation clarified)

F-TP22-03 (Rev.00) 7/78 HCT CO.,LTD.
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2.6 Power reduction for SAR configuration.

This device is power reduction by two mode change mechanism. The first mode change is from Laptop
mode to Tablet mode by detaching the docking connector. The second mode change is from Laptop mode to
Convertible mode by detecting the magnetic sensor.

The device in Laptop mode output the Max. Power (20dBm). The power in Tablet mode and convertible
mode is reduced from in Laptop mode by the same amount. Therefore, there is no power change due to
mode change between Tablet and Convertible.

2.6.1 Mode change by docking connector

Docking connector of Tablet and Keyboard Base are connected and fixed. This state is called Laptop mode.
When lift the Tablet while pulling the slide switch of the Keyboard Base, itis disconnected and changes to
Tablet mode (See Fig.2-1). This Keyboard Base is only for CF-33 Tablet, and there is no other Keyboard
Base that can be connected with CF-33 Tablet.

Tablet, ———

Keyboard Base. S )
~ Slide switch

Laptop mode. Tablet mode.

Fig.2-1 Prototype of Laptop and Tablet.

2.6.2. Operation modes for Proximity Sensor

Laptop mode is disabled proximity sensor detection. and Tablet mode and Convertile mode is enabled
proximity sensor detection.

Convertible mode is enabled only Edge1. The Rear side of Convertible mode doesn’t work proximity
sensor since rear side of CF-33 combines the base unit when this mode.

<Detail of operation modes for Proximity Sensor>

Operation Modes Proximity sensor detection

Edge1 Rear

1 Tablet

2 Laptop
3 Convertible

F-TP22-03 (Rev.00) 8/78 HCT CO.,LTD.
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2.7 SAR Summation Scenario

According to FCC KDB 447498 D01v06, transmitters are considered to be transmitting simultaneously when
there is overlapping transmission, with the exception of transmissions during network hand-offs with
maximum hand-off duration less than 30 seconds. Possible transmission paths for the EUT are shown below
paths and are mode in same rectangle to indicate communication modes which share the same path. Modes
which share the same transmission path cannot transmit simultaneously with one another.

Path 1 Path 2

I | FP=——===| == ====

: LTE : | wiFr 1 BTWIRi2
I I Main Ant I| Aux Ant I

D [ R I —

Simultaneous transmission paths

e e e o e e o o -

Tested inside of Panasonic PC CF-33.
* All Simultaneous transmission conditions with WLAN module is evaluated in SAR report no. HCT-SR-2011-
F1005,submitted under FCC ID: ACJ9TGWL20A.

This device contains multiple transmitters that may operate simultaneously, and therefore requires a
simultaneous transmission analysis according to FCC KDB 447498 D0O1v06.

Simultaneous Transmission Scenarios

Applicable Combination Body Exposure Condition
LTE + Main 2.4 GHz WiFi Yes
LTE + Aux 2.4 GHz WiFi Yes
LTE + Main 2.4 GHz WiFi + Aux 2.4 GHz WiFi Yes
LTE + Main 2.4 GHz WiFi + 2.4 GHz Bluetooth Yes
LTE + Main 5 GHz WiFi Yes
LTE + Aux 5 GHz WiFi Yes
LTE + Main 5 GHz WiFi + Aux 5 GHz WiFi Yes
LTE + Main 5 GHz WiFi + 2.4 GHz Bluetooth Yes
LTE + 2.4 GHz Bluetooth Yes

1. All licensed modes share the same antenna path and cannot transmit simultaneously.
2. The highest reported SAR for each exposure condition is used for SAR summation purpose.

F-TP22-03 (Rev.00) 9/78 HCT CO.,LTD.
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2.8 SAR Test Consideration for Licensed Transmitter(s)

LTE SAR for the higher modulations and lower bandwidths were not tested since the maximum average output
power of all required channels and configurations was not more than 0.5 dB higher than the highest bandwidth;
and the reported LTE SAR for the highest bandwidth was less than 1.45 W/kg for all configurations according
to FCC KDB 941225 D05v02r05.

This device supports LTE Carrier Aggregation (CA) in the downlink only. All uplink communications are
identical to Release 8 specifications. Per FCC KDB publication 941225 D05Av01r02, SAR for LTE CA
operations was not needed since the maximum average output power in LTE CA mode was not >0.25 dB
higher than the maximum output power when downlink carrier aggregation was inactive.

This device supports 64QAM on the uplink for LTE operations. Conducted powers for 64QAM uplink operations
were measured per Sec.5.1 of FCC KDB Publication 941225 D05v02r05. SAR was not required for 64QAM
since the highest maximum output power for 64QAM is 1/2dB higher than the same configuration in QPSK
and the reported SAR for the QPSK configuration is < 1.45W/kg , per Section 5.2.4 of FCC KDB Publication
941225 D05v02r05.

2.9 SAR Test Consideration for Proximity Sensor

The Proximity Sensor is intended to reduce the WWAN output Power when Edge 1 and Rear are brought
close to the user at the Tablet mode .

The default power level for sensor failure and malfunctioning, DUT coms up in low power mode and remains
in low power mode until the proximity sensor has toggoled from a proximity detected to proximity not-
detected state.

Proximity sensor triggering distance were verified for Edge 1 and Rear.

SAR testing of other sides was performed at full power.

Please refer to Attachment 4. Verification Power reduction.

F-TP22-03 (Rev.00) 10/78 HCT CO.,LTD.
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3. INTRODUCTION

The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in
ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF emissions
due to FCC-regulated portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic
Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc., New York 10017.
The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended Practice for the
Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used for guidance in
measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT). These criteria for
SAR evaluation are similar to those recommended by the National Council on Radiation Protection and
Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio Frequency Electromagnetic
Fields,” NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a measure of the rate of energy
absorption due to exposure to an RF transmitting source. SAR values have been related to threshold levels
for potential biological hazards.

SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivative of the incremental electromagnetic energy
(dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given
density (r). It is also defined as the rate of RF energy absorption per unit mass at a point in an absorbing body.

SAR = d (dU)
S dt dm

Figure 1. SAR Mathematical Equation
SAR is expressed in units of Watts per Kilogram (W/kg)
SAR = o E*/ p

Where:
o = conductivity of the tissue-simulant material (S/m)
p = mass density of the tissue-simulant material (kg/m’)
E =Total RMS electric field strength (V/m)

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the
incident field in relations to the dimensions and geometry of the irradiated organism, the orientation of the
organism in relation to the polarity of field vectors, the presence of reflecting surfaces, and whether conductive
contact is made by the organism with a ground plane.

F-TP22-03 (Rev.00) 11/78 HCT CO.,LTD.
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4. DESCRIPTION OF TEST EQUIPMENT
4.1 SAR MEASUREMENT SETUP

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made
by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics
system (Staubli), robot controller, Pentium Il computer, near-field probe, probe alignment sensor, and the
generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.2).

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC with Windows XP or Windows 7 is working with SAR
Measurement system DASY4 & DASY5, A/D interface card, monitor, mouse, and keyboard. The Staubli Robot
is connected to the cell controller to allow software manipulation of the robot. A data acquisition electronic
(DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
mechanical surface detection, collision detection, etc. is connected to the Electro-optical coupler (EOC). The
EOC performs the conversion from the optical into digital electric signal of the DAE and transfers data to the
PC plug-in card.

/—‘
ARREEERRRR R R R

Figure 2. HCT SAR Lab. Test Measurement Set-up

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and gain-
switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit. Transmission
to the PC-card is accomplished through an optical downlink for data and status information and an optical
uplink for commands and clock lines. The mechanical probe mounting device includes two different sensor
systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection and
probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system is
described in detail in.

F-TP22-03 (Rev.00) 12 /78 HCT CO.,LTD.
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5. SAR MEASUREMENT PROCEDURE

The evaluation was performed using the following procedure compliant to FCC KDB Publication 865664
D01v01r04 and IEEE 1528-2013

1. The SAR distribution at the exposed side of the head or body was measured at a distance no more than
5.0 mm from the inner surface of the shell. The area covered the entire dimension of the DUT’s head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v01r04 table 4-
1 & IEEE 1528-2013.

2. Based on step, the area of the maximum absorption was determined by sophisticated interpolations
routines implemented in DASY software. When an Area Scan has measured all reachable point. DASY
system computes the field maximal found in the scanned are, within a range of the maximum. SAR at this
fixed point was measured and used as a reference value.

3. Around this point, a volume was assessed according to the measurement resolution and volume size
requirements of FCC KDB 865664 D01v01r04 table 4-1 and IEEE 1528-2013. On the basis of this data
set, the spatial peak SAR value was evaluated with the following procedure (reference from the DASY
manual.)

a. The data at the surface were extrapolated, since the center of the dipoles is no more than 2.7 mm away
from the tip of the probe (it is different from the probe type) and the distance between the surface and the
lowest measuring point is 1.2 mm. The extrapolation was based on a least square algorithm. A polynomial
of the fourth order was calculated through the points in z-axes. This polynomial was then used to evaluate
the points between the surface and the probe tip.

b. The maximum interpolated value was searched with a straight-forward algorithm. Around this maximum
the SAR values averaged over the spatial volumes (1 g or 10 g) were computed using the 3D-Spline
interpolation algorithm. The 3D-spline is composed of three one-dimensional splines with the “Not a knot”
condition (in X, y, and z directions. The volume was integrated with the trapezoidal algorithm. One thousand
points (10 x 10 x 10) were interpolated to calculate the average.

c. All neighboring volumes were evaluated until no neighboring volume with a higher average value was
found.

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan. If the
value changed by more than 5 %, the SAR evaluation and drift measurements were repeated.

F-TP22-03 (Rev.00) 13/78 HCT CO.,LTD.
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.

normal at the measurement location

<3GHz >3 GHz
Maximum distance from closest measurement point
. ° po 5+1 mm 17,8-In(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30°41° 20°+1°

Maximum area scan Spatial resolution: Axarea, AyArea

<2 GHz: £15 mm
2-3 GHz: <12 mm

3-4 GHz: <12 mm
4-6 GHz: <10 mm

When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above, the
measurement resolution must be < the corresponding x or y
dimension of the test device with at least one measurement
point on the test device.

Maximum zoom scan Spatial resolution: Ax; A =2 S
P B sl 2-3 GHz: <5mm* 4-6 GHz: <4 mm*
uniform grid: Azzeom(n) 3-4 GHz: <4 mm
<5mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan Azzoom(L): between 1 3-4 GHz: <3 mm
Spatial resolution two Points closest to <4 mm 4-5 GHz: <2.5 mm
normal to phantom surface graded | Phantom surface 5-6 GHz: <2 mm
grid
Azz00m(N>1): between
. <1.5-A n-1
subsequent Points <LS#z0en(n-1)
3-4 GHz: >28 mm
Minimum zoom scan volume | X, Y, z >30 mm 4-5 GHz: 225 mm

5-6 GHz: >22 mm

2011 for details.

GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Note: § is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE P1528-

*When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of KDB
447498 is < 1.4 W/kg, <8 mm, <7 mm and <5 mm zoom scan resolution may be applied, respectively, for 2 GHz to 3

F-TP22-03 (Rev.00)
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6. SAR Test Configurations

Note; All test configurations are based on front view.

Full Power Condition: Sensor Inactive

Freq. Maximum Power Separation Distances (mm) ‘Device Configurations for SAR Testing

Antenna Band
(MHz)  gBm mW  Rear Edge 1‘Edge Z‘Edge 3‘ Edge4 ‘ Rear Edge 1 Edge 2 Edge 3 Edge4

WWAN

Maine LTE 48 | 3700 20 100 | 425 | 2.1 |170.7|227.8| 247 | YES | YES | YES | 0.4 | YES

Reduced Power Condition: Sensor Active

Freq. Maximum Power Separation Distances (mm) ‘Device Configurations for SAR Testing
Antenna Band
(MHz)  dBm mw
WWAN
Main #1. LTE 48 | 3560 19 79.43 | 425 | 210 | N/A | N/A N/A | YES | YES | N/A | N/A | N/A

Antennas <50mm to adjacent edges: According to KDB 447498 DO1vO06, if the calculated threshold value >3 then SAR test is required.
Antennas >50mm to adjacent edges: According to KDB 447498 D01vO06, if the power threshold is less than the output power ,SAR is
required.

Per FCC KDB447498 D01 General RF Exposure Guidance v06 Sec 4.3.2 b) When an antenna qualifies for
the standalone SAR test exclusion of 4.3.1 and also transmits simultaneously with other antennas, the
standalone SAR value must be estimated according to the following to determine the simultaneous
transmission SAR test exclusion criteria.

1) [(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)]-[Vf(GHz)/x] W/kg, for
test separation distances < 50 mm;

where x = 7.5 for 1-g SAR and x = 18.75 for 10-g SAR.

2) 0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distance is > 50 mm.

Per FCC KDB Publication 616217 D04v01r02, the rear surface and edges of tablet should be tested for SAR
compliance with the tablet touching the phantom. The SAR Exclusion Threshold in KDB 447498 D01vO06 can
be applied to determine SAR test exclusion for adjacent edge configurations. The closet distance from the
antenna to an adjacent tablet edge is used to determine if SAR testing is required for the adjacent edges,
with the adjacent edge positioned against the phantom and the edge containing the antenna positioned
perpendicular to the phantom.

F-TP22-03 (Rev.00) 15/78 HCT CO.,LTD.
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6.1 Test Configurations for the WWAN Main Antenna, LTE Band 48

Tablet Mode:

Test

Antenna-to-

SYAV

Configurations edge/surface Required
A proximity sensor is incorporated at this side that, when
Rear 4.25 mm Yes triggered, will reduce the transmit power of the WWAN
transmitter
Front - No SAR is not required as this is not a typical use scenario.
A proximity sensor is incorporated at this side that, when
Edge 1 2.1 mm Yes triggered, will reduce the transmit power of the WWAN
transmitter
Due to simultaneous transmission SAR analysis with WLAN,
Edge 2 170.7 mm Yes this position was tested even standalone SAR is excluded by
SAR test exclusion consideration.
Due to simultaneous transmission SAR analysis with WLAN
Edge 3 227.8 . i, . . . ’
ge mm No this position was Estimated SAR 0.4 W/kg is applied.
Edge 4 24.7 mm Yes -

Laptop Mode:

Test

Antenna-to-

SAR

Configurations edge/surface

Bottom Side
(Laptop Mode)

278.9 mm

Required

No

SAR is not required since separation distance from antenna

to user is more far away compared with Edge3 tablet mode.

F-TP22-03 (Rev.00)
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Convertible Mode:

Test Antenna-to- SAR
Configurations edge/surface Required
WWAN antenna is farther away from phantom than separation
Rear 27.25 mm No distance of rear full power even though touching to phantom with
convertible mode.
Front - No SAR is not required as this is not a typical use scenario.
Edge 1 21 mm No SAR_|s not required as this is accounted for by the Edge 1 test
position for Tablet mode.
Edge 2 170.7 mm No SAR.IS not required as this is accounted for by the Edge 2 test
position for Tablet mode.
Edge 3 2543 mm No SAR_|s not required as this is accounted for by the Edge 3 test
position for Tablet mode.
Edge 4 24.7 mm No SAR.IS not required as this is accounted for by the Edge 4 test
position for Tablet mode.

6.2 Additional Test Scenarios

Due to the user separation distance of below setup case is shorter than Edge 2 and Edge 4. Therefore below

additional 2 positions were tested.

Test Configurations

SAR Required

(\[o]{]

Due to simultaneous transmission SAR analysis with WLAN, this

considering the dent

Edge 2 tilt ves position was tested.
Edge 4 tilt Yes Due_ 'Fo simultaneous transmission SAR analysis with WLAN, this
position was tested.
Edge 1 additional with No With the result from manufacturer KDB inquiry about the over 5 mm

dent in Edge 1, additional test for this side is not needed.

Phamtom / Test Position

rdge 2 T

Phamtom / Test Positon
fdgeaTtin
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6.3 RF Output Power Measurement

As this device implements proximity sensor-triggered power reduction for SAR compliance, conducted output
power was measured for the two different operating power levels. The following serves to clarify and establish
the relation between power level and proximity sensor status:

Full Power = Proximity sensor Off

Reduced Power = Proximity sensor On

Each operating power level has its own set of target power and tune-up limit, and the scaling of SAR values is
applied according to the corresponding target for the given operating power level.

6.4 Additional Test Positions due to Proximity Conditions
This device uses a sensor to reduce output powers in extremity (hand-held) use conditions.

When the sensor detects a user is touching the device on or near to the antenna the device reduces the
maximum allowed output power However, the proximity sensor is not active when the device is moved beyond
the sensor triggering distance and the maximum output power is no longer limited. Therefore, an additional
exposure condition is needed in the vicinity of the triggering distance to ensure SAR is compliant when the
device is allowed to operate at a non-reduced output power level.

FCC KDB 616217 D04 Section 8 was used as a guideline for selecting SAR test distances for this device at
these additional exposure conditions. The smallest separation distance determined by the sensor triggering
and sensor coverage for each applicable edge, minus 1 mm. was used as the test separation distance for SAR
testing. Sensor triggering distance summary data is included in below table.

The proximity sensor is designed to support sufficient detection range and sensitivity to cover regions of the
sensors in all applicable directions since the proximity sensor entirely covers the antenna.
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/. RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
ENVIRONMENT ENVIRONMENT
HUMAN EXPOSURE General Population Occupational
(W/kg) or (mW/g) (W/kg) or (mW/g)
The SAR averaged over the whole body mass. 0.08 0.4
The peak spatially-averaged SAR for the head, 16 3

neck and trunk, averaged over any 1 g of tissue*

The peak spatially-averaged SAR in the limbs, averaged 4 20

over any 10 g of tissue*

Table 7.1SAR Human Exposure Specific in ANSI/IEEE C95.1-1992

NOTES:

* Defined as a tissue volume in the shape of a cube.

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to
situations in which the general public may be exposed or in which persons who are exposed as a consequence
of their employment may not be mad fully aware of the potential for exposure or cannot exercise control over
their exposure. Members of the general public would come under this category when exposure is not
employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity.

Controlled Environments are defined as locations where there is exposure that may be incurred by persons
who are aware of the potential for exposure, (i.e.as a result of employment or occupation). In general,
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a
consequence of their employment, who have been made fully aware of the potential for exposure and can
exercise control over their exposure. This exposure category is also applicable when the exposure is of a
transient nature due to incidental passage through a location where the exposure levels may be higher than
the general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure
and can exercise control over his or her exposure by leaving the area or by some other appropriate means.
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8. FCC SAR GENERAL MEASUREMENT PROCEDURES

Power Measurements for licensed transmitters are performed using a base simulator under digital average
power.

8.1 Measured and Reported SAR

Per FCC KDB Publication 447498 D01v06, when SAR is not measured at the maximum power level allowed
for production units, the results must be scaled to the maximum tune-up tolerance limit according to the power
applied to the individual channels tested to determine compliance. For simultaneous transmission, the
measured aggregate SAR must be scaled according to the sum of the differences between the maximum tune-
up tolerance and actual power used to test each transmitter. When SAR is measured at or scaled to the
maximum tune-up tolerance limit, the results are referred to as Reported SAR. The highest reported SAR
results are identified on the grant of equipment authorization according to procedures in KDB 690783
D01v01r03.

8.2 SAR Measurement Conditions for LTE

LTE modes are tested according to FCC KDB 941225 D05v02r05 publication. Establishing connections with
base station simulators ensure a consistent means for testing SAR and are recommended for evaluation SAR
[4]. The R&S CMW500 or Anritsu MT8820C simulators are used for LTE output power measurements and
SAR testing. Closed loop power control was used so the UE transmits with maximum output power during
SAR testing. SAR tests were performed with the same number of RB and RB offsets transmitting on all TTI
frames (maximum TTI).

8.2.1 Spectrum Plots for RB Configurations
A properly configured base station simulator was used for SAR tests and power measurements. Therefore,
spectrum plots for RB configurations were not required to be included in this report.

8.2.2 MPR

MPR is permanently implemented for this device by the manufacturer. The specific manufacturer target MPR
is indicated alongside the SAR results. MPR is enabled for this device, according to 3GPP TS36. 101 Section
6.2.3 — 6.2.5 under Table 6.2.3-1.

8.2.3 A-MPR
A-MPR (Additional MPR) has been disabled for all SAR tests by setting NS=01 on the base station simulator.

8.2.4 Required RB Size and RB offsets for SAR testing
According to FCC KDB 941225 D05v02r05
a. Persec4.2.1, SAR is required for QPSK 1 RB Allocation for the largest bandwidth

i. The required channel and offset combination with the highest maximum output power is required
for SAR.

ii. When the reported SAR is < 0.8 W/Kg, testing of the remaining RB offset configurations and
required test channels is not required. Otherwise, SAR is required for the remaining required test
channels using the RB offset configuration with highest output power for that channel.

iii. When the reported SAR for a required test channel is > 1.45 W/kg, SAR is required for all RB
offset configurations for that channel.

b. Per Sec 4.2.2, SAR is required for 50% RB allocation using the largest bandwidth following the same

procedures outlined in Sec 4.2.1.

c. Per Sec. 4.2.3, QPSK SAR is not required for the 100% allOcation when the highest maximum output
power for the 100% allocation is less than the highest maximum output power of the 1 RB and 50% RB
allocations and the reported SAR for the 1 RB and 50% RB allocations is < 0.8 W/kg.

d. Per Sec. 4.2.4 and 4.3, SAR test for higher order modulations and lower bandwidths configurations are
not required when the conducted power of the required test configurations determined by Sec. 4.2.1
through 4.2.3 is less than or equal to 1/2 dB higher than the equivalent configuration using QPSK
modulation and when the QPSK SAR for those configurations is < 1.45 W/Kg.
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8.2.5 Downlink Carrier Aggregation

Conducted power measurements with LTE Carrier aggregation (CA) downlink only active are made in
accordance to KDB publication 941225 D0O5Av01r02. The RRC connection is only handled by one cell, the
primary component carrier (PCC) for downlink and uplink communications. After making a data connection to
the PCC, the UE device adds secondary component carrier (SCC) on the downlink only. All uplink
communications and acknowledgements remain identical to specifications when downlink carrier aggregation
is inactive on the PCC. For every supported combination of downlink only carrier aggregation, additional
conducted output Powers are measured with downlink carrier aggregation active for the configuration with
highest measured maximum conducted power with the downlink carrier aggregation inactive measured among
the channel bandwidth, modulation and RB combinations in each frequency band. Per FCC KDB Publication
941225 DO5Av01r02, no SAR measurements are required for carrier aggregation configurations when the
average output power with downlink only carrier aggregation active is not more than 0.25dB higher than the
average output power with downlink only carrier aggregation inactive.

8.2.6 LTE(TDD) Considerations

According to KDB 941225 D05v02r05, for Time-Division Duplex (TDD) systems, SAR must be tested using a
fixed periodic duty factor according to the highest transmission duty factor implemented for the device and
supported by the defined 3GPP LTE TDD configurations.

SAR was tested with the highest transmission duty factor (63.33 %) using Uplink-downlink configuration O
and Special subframe configuration 6.

Table 4 2.1 Configuration of special subframe {lengths of DwPTS/GP/UpPTS)

Normal cychic prefix n downhnk Extended cychc prefix in downhnk
Specal subframe DwWPTS UpPTS DwPTS UpPTS
configuration Normal cyche prefix Extended cychic Normal cychc Extended cychc
n_uplink prefi in uplink prefoc in uplink prefix n uphnk
0 6592 T, 76807,
1 19760- T, 20480-T,
- t ; 2192-T, 2560-T,
2 219%2-T7, 2192.7, 2860-T, | 23040-7, ' '
3 241447, 2S600- T,
P 26336 T, 76807,
68592-T, 204807,
1384.7 5120-7
6 19760-T, 230407 = >
7 21952-T, 4384.7, $120.T, 12800-T,
" 241447,
9 13168-T

LTE TDD Band 41 supports 3GPP TS 36.211 section 4.2 for Type 2 Frame and Table 4.2-2 for uplink-
Table 4 2-2- Uplink-downlink configurations.

| Uplank-downlink Downiink-to- Subframe number
configuration p%gi]ltnge ?]*;drlccr:ty 0 ; 2 4 5 6 7 8 q
0 Sms D S U U u D S ) U U
1 Sms D S U U D D 3 u U D
2 Sms D S U D D D S U D D
3 10ms D S U U u D D D D D
4 10ms D S u U D D D D D D
5 10ms D S U D D D D D D D
6 S5ms D S U U U D S U u D

downlink configurations and Table 4.2-1 for Special sub frame configurations.
Calculated Duty Cycle — Extended cyclic prefix in uplink x (Ts) x # of S + # of U
Example for calculated Duty Cycle for Uplink-Downlink Configuration O:
Calculated Duty Cycle = (5120 x [1/(15000 x 2048)] x 2 + 0.006)/0.01 = 63.33 %
Where

Ts = 1/(15000 x 2048) seconds
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9. OUTPUT POWER SPECIFICATIONS

This device operates using the following maximum output power specifications. SAR values were scaled to

the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

9.1 LTE Maximum Conducted Output Power

LTE Band 48_ 5 MHz Bandwidth

Bandwidth Modulation

RB
Size Offset

RB

55265

Max. Average Power (dBm)

55748

56232 | 56715 |
3552.5 MHz3600.8 MHz 3649.2 MHz3697.5 MHZ

[dB]

MPR
Allowed MPR
Per 3GPP

[dB]

1 0 19.14 18.98 18.98 19.07 0 0

1 12 19.06 18.88 18.87 18.89 0 0

1 24 19.17 18.89 18.84 19.03 0 0

QPSK 12 0 19.15 18.96 18.96 19.03 0-1 1
12 6 19.12 18.90 18.98 19.06 0-1 1

12 11 19.15 18.94 18.92 19.00 0-1 1

25 0 19.20 18.89 18.90 19.03 0-1 1

1 0 19.11 18.95 18.95 19.04 0-1 1

1 12 19.03 18.85 18.84 18.86 0-1 1

1 24 19.14 18.86 18.81 19.00 0-1 1

5 MHz 16QAM 12 0 19.10 18.96 18.99 19.00 0-2 2
12 6 19.10 19.01 18.92 19.04 0-2 2

12 11 19.12 18.92 18.91 18.94 0-2 2

25 0 19.18 18.93 19.03 19.02 0-2 2

1 0 18.85 18.71 18.65 18.78 0-2 2

1 12 18.79 18.58 18.57 18.74 0-2 2

1 24 18.88 18.50 18.55 18.64 0-2 2

64QAM 12 0 19.10 18.97 19.01 19.16 0-3 3
12 6 19.10 19.01 19.03 19.14 0-3 3

12 11 19.15 19.00 18.97 19.09 0-3 3

25 0 19.09 19.01 18.98 19.08 0-3 3
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LTE Band 48 10 MHz Bandwidth

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation SRi’zBe Oﬁfet Per 3GPP
55290 55757 | 56223 | 56690 |
[dB] [dB]

1 0 19.29 19.16 18.99 19.25 0 0

1 24 19.14 18.87 18.78 18.95 0 0

1 49 19.18 18.87 18.89 19.13 0 0

QPSK 25 0 19.30 19.06 18.97 19.16 0-1 1
25 12 19.19 19.01 18.93 19.15 0-1 1

25 24 19.19 18.93 18.94 19.09 0-1 1

50 0 19.21 18.96 18.92 19.08 0-1 1

1 0 19.26 19.13 18.96 19.22 0-1 1

1 24 19.11 18.84 18.75 18.92 0-1 1

1 49 19.15 18.84 18.86 19.10 0-1 1

10 MHz 16QAM 25 0 19.22 19.05 18.96 19.12 0-2 2
25 12 19.25 19.01 19.02 19.08 0-2 2

25 24 19.21 18.92 18.98 19.06 0-2 2

50 0 19.27 19.03 18.96 19.16 0-2 2

1 0 18.92 18.84 18.72 18.74 0-2 2

1 24 18.79 18.65 18.47 18.58 0-2 2

1 49 18.82 18.53 18.60 18.69 0-2 2

64QAM 25 0 19.25 19.16 19.07 19.20 0-3 3
25 12 19.27 19.13 19.05 19.19 0-3 3

25 24 19.18 19.07 18.90 19.12 0-3 3

50 0 19.27 19.04 19.03 19.11 0-3 3

LTE Band 48_ 15 MHz Bandwidth

Max. Average Power (dBm)

Allowed MPR

Bandwidth Modulation ~p RB Per 3GPP

Size Offsetiigsa98 | 55765 | 56215 | 56665
3557.5 MHz 3602.5 MHz 3647.5 MHz|3692.5 MHz

[dB]

[dB]

1 0 19.34 19.29 19.12 19.41 0 0

1 36 19.07 18.92 18.82 18.98 0 0

1 74 19.12 19.01 18.77 19.00 0 0

QPSK 36 0 19.28 19.11 19.07 19.18 0-1 1
36 | 18 19.23 19.01 19.02 19.12 0-1 1

36 | 38 19.21 19.04 18.93 19.07 0-1 1

75 0 19.23 19.00 19.01 19.09 0-1 1

1 0 19.11 19.12 18.95 19.37 0-1 1

1 36 18.83 18.76 18.68 18.77 0-1 1

1 74 19.04 18.99 18.61 18.79 0-1 1

15 MHz 16QAM 36 0 18.27 18.11 17.97 18.16 0-2 2
36 | 18 18.23 17.98 17.94 18.09 0-2 2

36 | 38 18.22 17.90 17.90 18.06 0-2 2

75 0 18.30 18.09 18.03 18.18 0-2 2

1 0 18.09 18.00 17.83 17.86 0-2 2

1 36 17.89 17.64 17.49 17.62 0-2 2

1 74 17.74 17.62 17.50 17.65 0-2 2

64QAM 36 0 17.31 17.10 17.04 17.17 0-3 3
36 | 18 17.26 17.04 17.08 17.12 0-3 3

36 | 39 17.23 17.03 17.00 17.06 0-3 3

75 0 17.23 17.11 17.02 17.13 0-3 3
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LTE Band 48 20 MHz Bandwidth

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation SRi’zBe OfR;sBet Per 3GPP
55340 55773 | 56207 | 56640 |
1 0 19.50 19.37 19.25 19.40 0 0
1 49 19.15 18.85 18.94 18.99 0 0
1 99 19.23 18.78 18.93 19.03 0 0
QPSK 50 0 19.37 19.08 19.06 19.20 0-1 1
50 25 19.29 18.99 19.02 19.16 0-1 1
50 49 19.18 18.93 18.92 19.06 0-1 1
100 0 19.29 19.04 18.99 19.11 0-1 1
1 0 19.34 19.20 19.20 19.27 0-1 1
1 49 18.96 18.72 18.88 18.75 0-1 1
1 99 19.25 18.55 18.92 18.87 0-1 1
20 MHz 16QAM 50 0 18.41 18.14 18.09 18.31 0-2 2
50 25 18.38 18.02 18.02 18.15 0-2 2
50 49 18.25 17.99 18.02 18.11 0-2 2
100 0 18.33 18.04 18.07 18.21 0-2 2
1 0 18.15 18.10 17.84 17.93 0-2 2
1 49 17.92 17.64 17.60 17.77 0-2 2
1 99 17.85 17.61 17.41 17.63 0-2 2
64QAM 50 0 17.41 17.14 17.13 17.24 0-3 3
50 25 17.28 17.05 17.08 17.19 0-3 3
50 49 17.25 17.04 17.07 17.12 0-3 3
100 0 17.31 17.08 17.11 17.17 0-3 3

Note; The EUT enables maximum power reduction in accordance with 3GPP 36.101. The MPR settings
are configured during the manufacture process and are not configurable by the network, carrier, or end user.
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9.2 LTE Reduced Power (Power back-off)

LTE Band 48_ 5 MHz Bandwidth

Bandwidth Modulation

RB
Size Offset

RB

Power back-off Power (dBm)

55265

55748

56232 | 56715 |

MPR
Allowed MPR

Per 3G
[dB]

PP
[dB]

1 0 18.27 18.04 18.06 18.09 0 0

1 12 18.15 18.03 17.93 17.95 0 0

1 24 18.25 18.06 17.92 17.97 0 0

QPSK 12 0 18.28 18.06 18.08 18.06 0-1 0
12 6 18.28 18.09 18.08 18.05 0-1 0

12 11 18.25 18.03 17.97 18.04 0-1 0

25 0 18.27 18.13 17.96 18.06 0-1 0

1 0 18.25 18.02 18.04 18.07 0-1 0

1 12 18.13 18.01 17.91 17.93 0-1 0

1 24 18.23 18.04 17.90 17.95 0-1 0

5 MHz 16QAM 12 0 18.26 18.00 18.03 18.01 0-2 0
12 6 18.25 17.98 17.95 17.97 0-2 0

12 11 18.15 17.99 18.03 17.98 0-2 0

25 0 18.26 18.10 18.04 18.07 0-2 0

1 0 18.04 17.80 17.72 17.73 0-2 0

1 12 17.87 17.65 17.56 17.56 0-2 0

1 24 18.00 17.71 17.58 17.68 0-2 0

64QAM 12 0 18.30 18.08 18.11 18.12 0-3 0
12 6 18.32 18.08 18.08 18.12 0-3 0

12 11 18.31 18.06 18.03 18.06 0-3 0

25 0 18.32 18.16 18.19 18.07 0-3 0
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LTE Band 48 10 MHz Bandwidth

MPR
Power back-off Power (dBm) Allowed MPR
Bandwidth | Modulation SRi’zBe Oﬁfet Per 3GPP
55290 55757 | 56223 | 56690 |
[dB]  [dB]

1| 0 | 1833 18.20 18.05 18.15 0 0

1 | 24 | 1824 17.98 17.87 17.92 0 0

1 | 49 | 1820 17.94 17.98 17.94 0 0

QPSK [25 | 0 | 18.28 18.08 18.04 18.20 0-1 0

25 [ 12 | 18.29 18.02 18.02 18.08 0-1 0

25 [ 24 | 1831 17.97 17.95 18.09 0-1 0

50 | 0 | 18.24 18.01 17.99 18.08 0-1 0

1| 0 | 1831 18.18 18.03 18.13 0-1 0

1 | 24 | 1822 17.96 17.85 17.90 0-1 0

1 | 49 | 1818 17.92 17.96 17.92 0-1 0

10 MHz 16QAM |25 | 0 | 18.30 18.13 18.03 18.14 0-2 0
25 [ 12 | 1829 18.02 18.01 18.11 0-2 0

25 [ 24 | 1825 18.00 17.97 18.05 0-2 0

50 | 0 | 1834 18.12 18.07 18.13 0-2 0

1 | 0 | 1796 17.98 17.71 17.78 0-2 0

1 | 24 | 17.78 17.61 17.54 17.59 0-2 0

1 | 49 | 17.94 17.59 17.59 17.63 0-2 0

64QAM [ 25 | 0 | 18.29 18.20 18.11 18.10 03 0

25 [ 12 | 1834 18.09 18.06 18.10 03 0

25 [ 24 | 18.40 18.04 18.03 18.03 03 0

50 | 0 | 18.30 18.05 18.03 18.13 03 0

LTE Band 48_ 15 MHz Bandwidth

Power back-off Power (dBm)
RB RB

Allowed MPR

Bandwidth Modulation Per3GpPP

Size Offsetiigsa98 | 55765 | 56215 | 56665
3557.5 MHz 3602.5 MHz 3647.5 MHz|3692.5 MHz

[dB]

[dB]

1 0 18.39 18.33 18.23 18.25 0 0

1 36 18.25 18.01 17.97 17.97 0 0

1 74 18.17 17.92 17.86 18.08 0 0

QPSK 36 0 18.38 18.18 18.10 18.15 0-1 0
36 | 18 18.29 18.08 18.09 18.09 0-1 0

36 | 38 18.33 18.06 17.96 18.12 0-1 0

75 0 18.38 18.11 18.08 18.16 0-1 0

1 0 18.36 18.30 18.20 18.22 0-1 0

1 36 18.22 17.98 17.94 17.94 0-1 0

1 74 18.14 17.89 17.83 18.05 0-1 0

15 MHz 16QAM 36 0 18.33 18.11 18.05 18.16 0-2 0
36 | 18 18.30 18.02 18.02 18.07 0-2 0

36 | 38 18.26 17.98 17.97 18.07 0-2 0

75 0 18.37 18.13 18.11 18.09 0-2 0

1 0 18.18 18.05 17.86 17.94 0-2 0

1 36 17.93 17.63 17.59 17.76 0-2 0

1 74 17.81 17.71 17.52 17.69 0-2 0

64QAM 36 0 17.39 17.17 17.06 17.19 0-3 0
36 | 18 17.35 17.12 16.98 17.11 0-3 0

36 | 39 17.30 17.01 17.01 17.02 0-3 0

75 0 17.36 17.11 17.09 17.15 0-3 0
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LTE Band 48 20 MHz Bandwidth
MPR
Power back-off Power (dBm) Allowed MPR
RB RB Per 3GPP

Bandwidth Modulation gj7 ¢, ot o 553400 55T 562070 566400

3560 | 3603.3 | 3646.7 | 3690
MHz

1 0 18.50 18.49 18.30 18.33 0 0

1 49 18.26 17.96 17.97 18.06 0 0

1 99 18.24 18.03 17.95 18.12 0 0

QPSK 50 0 18.50 18.25 18.16 18.23 0-1 0
50 25 18.33 18.14 18.05 18.14 0-1 0

50 49 18.20 18.06 18.00 18.10 0-1 0

100 0 18.45 18.12 18.14 18.19 0-1 0

1 0 18.47 18.46 18.27 18.30 0-1 0

1 49 18.23 17.93 17.94 18.03 0-1 0

1 99 18.21 18.00 17.92 18.09 0-1 0

20 MHz 16QAM 50 0 18.47 18.21 18.18 18.29 0-2 0
50 25 18.38 18.16 18.08 18.19 0-2 0

50 49 18.33 18.05 18.10 18.11 0-2 0

100 0 18.40 18.10 18.12 18.15 0-2 0

1 0 18.15 18.05 17.92 18.01 0-2 0

1 49 17.98 17.68 17.70 17.73 0-2 0

1 99 17.90 17.63 17.52 17.61 0-2 0

64QAM 50 0 17.38 17.29 17.18 17.26 0-3 0
50 25 17.41 17.13 17.05 17.06 0-3 0

50 49 17.23 17.02 17.00 17.08 0-3 0

100 0 17.44 17.12 17.05 17.16 0-3 0

Note; The EUT enables maximum power reduction in accordance with 3GPP 36.101.
The MPR settings are configured during the manufacture process and are not configurable
by the network, carrier, or end user.

F-TP22-03 (Rev.00) 27178 HCT CO.,LTD.



paCT

FCC ID: ACI9TGWW18A Report No: HCT-SR-2012-FC001

HCTCO,,LTD.

9.3 LTE Down-link Carrier Aggregation Conducted Powers

9.3.1

Combination

48A-48A

Maximum Conducted Powers
SCC Tx Power
LTE Tx
Power
with DL CA
Enabled(dB

LTE Single
SCCDL | carrier Tx

Frequen
c

PCC UL
Frequen

PCC DL

CCDL Frequen
Channel q

PCC UL
Channel

SCC DL

BW Channel

RB Band

Power
(dBm)

Modulation offset

48C

Combination

Bal

48D

PCC SCC Tx Power

LTESingle  LTETx
SCCDL SCCDL Carrier Tx ~ Power
Frequen  Power  with DLCA
Channel oy (dBm)  Enabled(dB
m)

PCC UL PCCUL PCC DL
Frequen

Channel Channel

PCC DL

| Frequen Modulation  RB Band Band BW

48A-48C

9.3.2

Combination

48A-48A

Reduced Conducted Powers

PCC SCC Tx Power

LTESingle  LTETX
SCCDL  carrier Tx Power
Frequen  Power  with DL CA
(dBm)  Enabled(dB
m)

PCC UL PCC DL

PCC UL PCC DL . SCC DL
Frequen Frequen Modulation RB
© ©

Sand Channel

Channel Channel B

48C

Combination

48D

SCC

Tx Power
LTESingle  LTETx
Carrier Tx ~ Power

Power  with DL CA
(dBm)  Enabled(dB

PCC DL
Frequen Modulation
c

SCCDL
Frequen

SCCDL SCCDL
Frequen

Channel

RB offset | Band BW SCCDE Band BW
Channel

Channel Channel

48

48A-48C

48 20 | 55340 55340 | 3560 | 16QAM 48 20 | 56442 | 3670.2 | 18.59

Notes :
1.

This device only supports downlink carrier aggregation. Uplink carrier aggregation is not supported. For every
supported combination of downlink carrier aggregation, power measurements were performed with the downlink
carrier aggregation active for the configuration with highest measured maximum conducted power with downlink
carrier aggregation inactive measured among the channel bandwidth, modulation, and RB combinations in each
frequency band.

All control and acknowledge data is sent on uplink channels that operate identical to specifications when
downlink carrier aggregation is inactive.

Per FCC KDB publication 941225 D0O5A v01r02, Section C)3)b)ii), PCC uplink channel was selected at downlink
carrier aggregation combinations. The downlink PCC channel was paired with the selected PCC uplink channel
according to normal configurations without carrier aggregation.

For Inter-band carrier aggregation, the SCC downlink channels were selected near the middle of their
transmission bands.

For continuous intra-band carrier aggregation, the downlink channel spacing between the component carriers
was set to multiple of 300kHz less than the nominal channel spacing defined in section 5.4.1A of 3GPP TS
36.521.

For non-continuous intra-band carrier aggregation, the downlink channel spacing between the component
carriers was set to be larger than the nominal channel spacing and provided maximum separation between the
component carriers.

All selected downlink channels remained fully within the downlink transmission band of the respective
component carrier.

Wirelass

Base Stalion Seulakr
Davice

RF Connector

Power Measurement setup
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10. SYSTEM VERIFICATION

10.1 Tissue Verification

The body simulating material is calibrated by HCT using the DAKS 3.5 to determine the conductivity and
permittivity.

Table for Tissue Verification

Tissue . Measured | Measured Target Target
Date of Tissue Freq. - . . . : .
Temp. Conductivity| Dielectric [Conductivity| Dielectric % dev o % dev &
Tests . Type (MHz)
{®) o (S/m) Constant, € o (S/m) Constant, €
3500 2.991 38.459 2.913 37.930 2.68 1.39
3550 2.962 37.772 2.964 37.870 -0.07 -0.26
11/13/2020\ 211 3 500H 3650 3.096 38.053 3.066 37.760 0.98 0.78
3700 3.150 37.963 3.118 37.770 1.03 0.51

10.2 System Check

Prior to assessment, the system is verified to the = 10 % of the specifications at 3 500 MHz by using the
system Check kit. (Graphic Plots Attached)

The system is verified to =10 % of the SAR measurement on the reference dipole at the time of calibration
by the calibration facility.

1 W Target 1w —
Measured . L. Limit

SAR1gq SAR Normalized Deviation y
o SAR1g [%]

_ Amb. | Liquid
Probe | Dipole Liquid Temp. | Temp.

(SIN) = (SIN) (SPEAG)
Fcl [cl Wikgl  [Wkgl  [Wkal (% [%]
3500 |11/13/2020| 3903 | 1040 | Head | 21.2 | 21.1 68.5 3.34 66.8 -248 | £10
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11. SAR TEST DATA SUMMARY
11.1 Body SAR Measurement Results

LTE TDD Band 48 Body SAR

Band | Tune- | Meas. | Power Meas. Scaled
Frequency

MPR Dist i
Mode Width [Up Limit Power | Drift | ~ Test RB RB  Duty “S8% gpp |Scaling gag |Plot

" Sensor .
Position Size offset | Cycle

Ch. (MHZ)‘ C=) ‘ (dBm)‘ (dB) ‘ (@B) Factor

(mm) \ ) ) \N°'

3560 | 55340 | QPSK | 20 | 19.0 |18.50|-0.16 Rear Active | O 1 0 |1:1158] O 0.224 |1.122]0.251 | -
3560 | 55340 | QPSK | 20 | 19.0 |18.50| 0.14 Rear Active | 0 | 50 0 |1:1.58] O 0.074 |1.122|0.083| -
3560 | 55340 | QPSK | 20 | 19.0 |18.50|-0.17 | Edge 1 Active | O 1 0 |1:1.58] O 0.834 [1.122]0.936| 1
3603.3 | 55773 | QPSK | 20 | 19.0 (18.49|-0.14 | Edgel Active | O 1 0 |1:1158] O 0.647 |1.125|0.728 | -
3646.7 | 56207 | QPSK | 20 | 19.0 (18.30|-0.10 | Edge1l Active | O 1 0 |1:1.58] O 0.624 |1.175|0.733| -
3690 | 56640 | QPSK | 20 | 19.0 |18.33|-0.15| Edge1l Active | O 1 0 |1:1.58] O 0.694 |1.167|0.810| -
3560 | 55340 | QPSK | 20 | 19.0 [18.50| 0.11 Edge 1 Active | 0 | 50 0 |1:1.58] O 0.777 |1.122|0.872]| -
3603.3 | 55773 | QPSK | 20 | 19.0 (18.25|-0.14 | Edgel Active | 0 | 50 0 |1:1.58] O 0.621 |1.189|0.738] -
3646.7 | 56207 | QPSK | 20 | 19.0 (18.16|-0.10 | Edge1l Active | 0 | 50 0 |1:1.58] O 0.602 |1.213|0.730] -
3690 | 56640 | QPSK | 20 | 19.0 |18.23|-0.13 | Edgel Active | 0 | 50 0 |1:1.58] O 0.693 |1.194|0.827 | -
3560 | 55340 | QPSK | 20 | 19.0 |18.45| 0.12 Edge 1 Active | O |100| O |[1:1.58] O 0.764 |1.135|0.867| -
3560 | 55340 | QPSK | 20 | 20.0 [19.50| 0.10 Rear Inactive| O 1 0 |1:1.58| 21 | 0.042 |1.122|0.047| -
3560 | 55340 | QPSK | 20 | 20.0 |19.37|-0.18 Rear Inactive| 1 | 50 0 |1:1.58| 21 | 0.036 |1.156|0.042]| -
3560 | 55340 | QPSK | 20 | 20.0 |19.50|-0.11 | Edge 1 |Inactive| O 1 0 |1:1.58| 39 | 0.081 |1.122|0.091] -
3560 | 55340 | QPSK | 20 | 20.0 [19.37| 0.19 Edge 1 |Inactive| 1 | 50 0 |1:1.58| 39 | 0.075 |1.156|0.087 | -
3560 | 55340 | QPSK | 20 | 20.0 [19.50| 0.01 Edge 2 |Inactive| O 1 0 |1:1.58] 0 [0.00625|1.122|0.007 | -
3560 | 55340 | QPSK | 20 | 20.0 [19.37| 0.01 Edge 2 |Inactive| 1 | 50 0 |1:1.58] 0 [0.00221|1.156|0.003]| -
3560 | 55340 | QPSK | 20 | 20.0 |19.50|-0.10 | Edge 2 Tilt |Inactive| O 1 0 |1:1.58] O 0.010 |1.122|0.011] -
3560 | 55340 | QPSK | 20 | 20.0 |19.37 | 0.01 |Edge 2 Tilt|Inactive| 1 | 50 0 |1:1.58] 0 [0.00933|1.156|0.011] -
3560 | 55340 | QPSK | 20 | 20.0 [19.50| 0.10 Edge 4 |Inactive| O 1 0 |1:1158] O 0.145 |1.122|0.163| -
3560 | 55340 | QPSK | 20 | 20.0 [19.37| 0.10 Edge 4 |Inactive| 1 | 50 0 |1:1.58] O 0.140 |1.156|0.162 | -
3560 | 55340 | QPSK | 20 | 20.0 |19.50|-0.14 | Edge 4 Tilt |Inactive| O 1 0 |1:1158] O 0.140 |1.122|0.157| -
3560 | 55340 | QPSK | 20 | 20.0 |19.37| 0.07 |Edge 4 Tilt|Inactive| 1 | 50 0 |1:1.58] O 0.129 |1.156|0.149| -
3560 | 55340 | QPSK | 20 | 19.0 |18.50| 0.13 Edge 1 Active | O 1 0 |1:1.58] O 0.830 |1.122(0.931 | **
ANSI/ IEEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

Note:**Data entry indicate Variability measurement.
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11.2 SAR Test Notes

General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in
IEEE1528:2013 and FCC KDB Publication 447498D01v06.

2. Batteries are fully charged at the beginning of the SAR measurements.

3. Liquid tissue depth was at least 15.0 cm for all frequencies.

4. The manufacturer has confirmed that the device(s) tested have the same physical, mechanical
and thermal characteristics and are within operational tolerances expected for production units.

5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 DO1v06..

6. This device utilizes power reduction for some wireless mode and technologies, as outlined in sec.
2.3 and sec.9. The maximum output power allowed for each transmitter and exposure condition
was evaluated for SAR compliance based on expected use conditions and simultaneous scenarios.

LTE Notes:

1. LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Consideration for LTE Devices in FCC KDB 941225 D05v02r05.

2. According to FCC KDB 941225 D05v02r05:

When the reported SAR is < 0.8 W/kg, testing of the 100% RB allocation and required test channels
is not required. Otherwise, SAR is required for the remaining required test channels using the 1RB,
50%RB and 100%RB allocation with highest output power for that channel.

Only one channel, and as reported SAR values for 1RB allocation and 50%RB allocation were less
than 1.45W/Kg only the highest power RB offset for each allocation was required.

3. MPR is permanently implemented for this device by the manufacturer. The specific manufacturer

target MPR is indicated alongside the SAR results. MPR is enabled for this device, according to target

MPR is indicated alongside the SAR results.

A-MPR was disabled for all SAR tests by setting NS=01 on the base station simulator.

5. TDD LTE was tested using UL-DL configuration O with 6 UL sub frames and 2S subframes using
extended cyclic prefix only and special sub frame configuration 6. SAR tests were performed at
maximum output power and worst-case transmission duty factor in extended cyclic prefix. Per 3GPP
36.211 Sec. 4, the duty factor using extended cyclic prefix is 0.633(cf=1.58).

6. When LTE power reduction is applied, LTE MPR =0.

&
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12. SIMULTANEOUS SAR ANALYSIS

12.1 Simultaneous Transmission Summation for Body

The highest reported SAR for each exposure condition is used for SAR summation purpose. The WLAN/BT

SAR testing results were used to perform transmission simultaneous analysis from FCC SAR Test Report,

Module model: WL20A with pre-existing FCC ID: ACJ9TGWL20A, Report No: HCT-SR-2011-FI005.
Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

219 219 319 3219
SAR SAR SAR SAR

WWAN 2.4 GHz Main 2.4 GHz Aux 2.4 GHz
Configurati SAR 1 WLAN 2 WLAN 3 BT 4

Band 1+2 1+3 1+2+3 1+2+4
o AR

(W/kg) SAR (W/kg) SAR (W/kg) (\/S\//kg) (W/kg)  (W/kg)  (Wikg)  (W/kg)

Rear 0.251 0.179 0.234 0.034 0.430 0.485 0.664 0.464

Edge 1 0.936 0.008 0.018 0.001 0.944 0.954 0.962 0.945

LTE Band Edge 2. 0.007 1.198 0.277 0.007 1.205 1.205 0.284

48 Edge 2 Tilt| 0.011 1.254 0.261 0.011 1.265 1.265 0.272

Edge 3 0.052 0.084 0.016 0.052 0.084 0.136 0.068

Edge 4 0.163 1.138 1.301 0.163 1.301 1.301

Edge 4 Tilt 0.157 1.195 1.352 0.157 1.352 1.352

Simultaneous Transmission Summation Scenario with 5 GHz WLAN

_ WWAN SMG.HZ 5\5[':'\?;" Z'STGrz $1-g SAR ¥ 1-g SAR ¥ 1-g SAR ¥ 1-g SAR
and  Configurat  sap g aln 1+2+3 1+2+4

Rear 0.251 0.098 0.173 0.034 0.349 0.424 0522 | 0.383
Edgel | 0.936 0.047 0.022 0.001 0.983 0.958 1.005 | 0.984
LTE Bang |_Edge2 | 0007 0.860 0.277 0.007 0.867 0.867 | 0.284
o [Edge 2 Tit| 0.011 0.988 0.261 0.011 0.999 0999 | 0272
Edge 3 0.028 0.085 0.016 0.028 0.085 0113 | 0.044
Edge4 | 0.163 0.739 0.902 0.163 0902 | 0.902
Edge 4 Tilt| 0.157 0.944 1.101 0.157 1.101 1.101
WWAN SAR Bluetooth SAR S 1-g SAR
Configuration

(W/kg) (W/kg) (W/kg)

Rear 0.251 0.034 0.285

Edge 1 0.936 0.001 0.937

Edge 2 0.007 0.277 0.284

LTE Aza"d Edge 2 Tilt 0.011 0.261 0.272

Edge 3 0.016 0.016

Edge 4 0.163 0.163

Edge 4 Tilt 0.157 0.157

12.2 Simultaneous Transmission Conclusion

The above numerical summed SAR Results are sufficient to determine that simultaneous transmission cases
will not exceed the SAR Limit and therefore no measured volumetric simultaneous SAR summation is
required per FCC KDB Publication 447498 D01v06 and IEEE1528-2013.
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13. SAR MEASUREMENT VARIABILITY AND UNCERTAINTY

In accordance with KDB procedure 865664 D01v01r04 SAR measurement 100 MHz to 6 GHz, SAR additional
measurements are repeated after the completion of all measurements requiring the same head or body tissue-
equivalent medium in a frequency band. The test device should be returned to ambient conditions (normal
room temperature) with the battery fully charged before it is re-mounted on the device holder for the repeated
measurement(s) to minimize any unexpected variations in the repeated results.

SAR Measurement variability was assessed using the following procedures for each frequency band:

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg for 1g SAR
or < 2.0 W/kg for 10g SAR; steps 2) through 4) do not apply.

2) When the original highest measured 1g SAR is =2 0.80 W/kg or 10g SAR = 2.0W/kg, repeat that measurement
once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg for 1g SAR
or 2 3.625 W/kg for 10g SAR (~ 10% from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated measurement is 21.5
W/kg for 1g SAR or 23.75 W/kg for 10g SAR and the ratio of largest to smallest SAR for the original, first and
second repeated measurements is > 1.20.

Body SAR measurement variability Results

Measured | Repeated

Frequency SAR

Mode/Band Configuration Sensor SAR SAR
(W/kg) (W/kg)

Edge 1

Acti .834 . 1.01
(1RB, 0 offset) ctive 0.83 0.830 0

3 560 55340 LTE TDD Band 48
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14. MEASUREMENT UNCERTAINTY

The measured SAR was <1.5 W/Kg for 1g SAR and <3.75 W/Kg For 10g SAR for all frequency bands.
Therefore, per KDB Publication 865664 D01v01r04, the extended measurement uncertainty analysis per
IEEE1528-2013 was not required.
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15. SAR TEST EQUIPMENT

Manufacturer Type / Model Calib. Date |Calib.Interval  Calib.Due
SPEAG ELI Modular Phantom - N/A N/A N/A
HP SAR System Control PC - N/A N/A N/A
Staubli TX90 XLspeag F12/ 5K9GA1/ A/ 01 N/A N/A N/A
Staubli CS8Cspeag-TX90 F12/ 5K9GA1/ C/ 01 N/A N/A N/A
Staubli Teach Pendant (Joystick) S-1206 0513 N/A N/A N/A
SPEAG DAE4 466 04/22/2020 Annual 04/22/2021
SPEAG E-Field Probe EX3DV4 3903 03/25/2020 Annual 03/25/2021
SPEAG Dipole D3500V2 1040 01/28/2020 Annual 01/28/2021
Agilent Power Meter E4419B MY41291386 10/23/2020 Annual 10/23/2021
Agilent Power Meter N1911A MY45101406 08/31/2020 Annual 08/31/2021
Agilent Power Sensor 8481A SG1091286 10/05/2020 Annual 10/05/2021
Agilent Power Sensor 8481A MY41090873 10/05/2020 Annual 10/05/2021
SPEAG DAKS 3.5 1038 03/24/2020 Annual 03/24/2021
H.P Network Analyzer /8753ES JP39240221 01/28/2020 Annual 01/28/2021
Agilent Base Station E5515C GB44400269 01/29/2020 Annual 01/29/2021
HP Signal Generator E4433B US40052109 02/28/2020 Annual 02/28/2021
EMPOWER RF Power Amplifier 1011 10/05/2020 Annual 10/05/2021
Agilent Signal Generator N5182A MY47070230 05/06/2020 Annual 05/06/2021
Agilent 11636B/Power Divider 58698 02/28/2020 Annual 02/28/2021
TESTO 175-H1/Thermometer 40331939309 01/29/2020 Annual 01/29/2021
EMPOWER RF Power Amplifier 1084 07/01/2020 Annual 07/01/2021
MICRO LAB LP Filter / LA-30N - 10/05/2020 Annual 10/05/2021
MICRO LAB LP Filter / LA-60N 32011 10/05/2020 Annual 10/05/2021
Agilent Attenuator (3dB) 8693B MY39260298 09/17/2020 Annual 09/17/2021
HP Attenuator (20dB) 8493C 09271 09/17/2020 Annual 09/17/2021
HP Dielectric Probe Kit 85070C 00721521 N/A N/A N/A
Agilent Directional Bridge 3140A03878 06/08/2020 Annual 06/08/2021
Agilent Signal Analyzer N9020A MY50510407 10/23/2020 Annual 10/23/2021
Anritsu Radio Communication Tester MT8820C 6201074225 03/02/2020 Annual 03/02/2021
Anritsu Radio Communication Tester MT8821C 6201502997 08/06/2020 Annual 08/06/2021

1. The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification measurement is performed
by

HCT Lab. before each test. The brain/body simulating material is calibrated by HCT using the DAKS 3.5 to determine the conductivity
and permittivity (dielectric constant) of the brain/body-equivalent material.
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16. CONCLUSION

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/
IEEE C95.1 - 2005.

These measurements are taken to simulate the RF effects exposure under worst-case conditions. Precise
laboratory measures were taken to assure repeatability of the tests.
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Attachment 1. — SAR Test Plots
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Test Laboratory: HCT CO., LTD

EUT Type: Multi-Band Radio Module
Liquid Temperature: 211 T

Ambient Temperature:  21.2 C

Test Date: 11/13/2020

Plot No.: 1

Communication System: UID 0, LTE Band 48 (0); Frequency: 3560 MHz;Duty Cycle: 1:1.58052
Medium parameters used: f = 3560 MHz; o = 3.035 S/m; & = 38.382; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(6.87, 6.87, 6.87); Calibrated: 2020-03-25;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn466; Calibrated: 2020-04-22

Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

LTE Band 48 Edgel QPSK 20MHz 1RB Ooffset 55340ch/Area Scan (11x19x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 1.78 W/kg

LTE Band 48 Edgel QPSK 20MHz 1RB Ooffset 55340ch/Zoom Scan (7x7x8)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=4mm

Reference Value = 3.921 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 2.97 W/kg

SAR(1 g) = 0.834 W/kg; SAR(10 g) = 0.287 W/kg
Maximum value of SAR (measured) = 1.96 W/kg

-b.46

-12.92

-19.38

-2h.84

-32.30

0 dB = 1.78 W/kg = 2.51 dBW/Kg
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Attachment 2. — Dipole Verification Plots
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Bl Verification Data (3 500 MHz)

Test Laboratory: HCT CO.,LTD

Input Power 0.05W
Liquid Temp: 21.1 °C
Test Date: 11/13/2020

DUT: Dipole 3500 MHz D3500V2; Type: D3500V2

Communication System: UID 0, CW (0); Frequency: 3500 MHz;Duty Cycle: 1:1
Medium parameters used: f = 3500 MHz; o = 2.991 S/m; & = 38.459; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(6.87, 6.87, 6.87); Calibrated: 2020-03-25;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn466; Calibrated: 2020-04-22

Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

Dipole/3500MHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 5.22 W/kg

Dipole/3500MHz Head Verification/Zoom Scan (7x7x8)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=4mm

Reference Value = 50.74 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 9.93 W/kg

SAR(1 g) = 3.34 W/kg; SAR(10 g) = 1.23 W/kg
Maximum value of SAR (measured) = 6.92 W/kg

-b.82

-13.64

-20.45

-2F.27

-34.09

0 dB = 6.92 W/kg = 8.40 dBW/kg
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Attachment 3. — SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm measurement
accuracy. The SAR systems (including SAR probes, system components and software versions) used for this
device were validated against its performance specifications prior to the SAR measurements. Reference
dipoles were used with the required tissue- equivalent media for system validation, according to the procedures
outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe calibrations are frequency
dependent, each probe calibration point was validated at a frequency within the valid frequency range of the
probe calibration point, using the system that normally operates with the probe for routine SAR measurements
and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

SAR Probe Dielectric Parameters CW Validation ‘ Modulation Validation

System| Probe Rl Calibration |Dipole Date

Type .
No. Point PAR

Measured Measured .| Probe | Probe | MOD. | Duty
Sensitivit:

Permittivity Conductivity Linearity | Isotropy| Type | Factor

1 3903 |EX3DV4| Body | 3500 | 1040 | 2020-09-08 37.7 2.92 PASS | PASS | PASS | TDD | N/A | 1040

SAR System Validation Summary 1g

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB Publication
865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle, such as
GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664 D0O1v01r04.

F-TP22-03 (Rev.00) 43/78 HCT CO.,LTD.
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Attachment 4. — The Verification of Power reduction

Per the May 2017 TCBC Workshop notes, demonstration of proper functioning of the power reduction
mechanism is required to support the corresponding SAR Configurations. The verification process was
divided into two parts:

- Evaluation of the triggering distances for proximity-based sensors.
1. Power Reduction Verification for WWAN Main Antenna

This device utilizes a power reduction mechanism for some wireless modes and bands for SAR compliance
under some conditions when the device is being used in close proximity to the user’s hand. All SAR
evaluations for this device were performed at the maximum allowed output Power when Proximity Sensor is
activated. FCC KDB Publication 616217D04v01r02 section 6 was used as a guideline for selection SAR test
distances for this device when being used in proximity senor used conditions. For detailed measurement
conducted power results, please refer to the Section .9

1.1. Power Verification Procedure for LTE band 48

Conducted Power (dBm)

Mechanism(s) Mode/Band . :
Un-triggered (Max Power) Triggered (Reduced Power)
Grip On LTE Band 48 19.5 18.5
1.2. Procedures for determining proximity sensor triggering distances

(KDB 616217 D04v01r02 §6.2)

The distance verification procedure was performed according to the following procedure:

1. A base station simulator was used to establish an RF connection and to monitor the power levels. The
device being tested was placed below the relevant section of the phantom with the relevant side or
edge of the device facing toward the phantom.

2. The device was moved toward and away from the phantom to determine the distance at which the
mechanism triggers and the output power is reduced, per KDB Publication 616217 D04v01r02 .Each
applicable test position was evaluated. The distance were conformed to be the same or larger (more
conservative) than the minimum distances provided by the manufacturer.

3. Step 1 and 2 were repeated for the relevant modes, as appropriate

4. Stepsl through 3 were repeated for all distance-based power reduction mechanisms.

F-TP22-03 (Rev.00) 44178 HCT CO.,LTD.
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For detailed measurement conducted power results, please refer to the Section .9

Phantom« Phantom.

Proximity Sensor Trigger Distance Assessment KDB 616217 D04 §6.2 (Rear/Edge 1)

LEGEND
N Direction of DUT travel for determination of power reduction triggering point
- Direction of DUT travel for determination of full power resumption triggering point

Trigger distance - Rear Trigger distance — Edge 1

Tissue simulating liquid Moving toward  Moving from  Moving toward Moving from
phantom phantom phantom phantom

3500 MHz Muscle 22 29 40 48

Distance Measurement verification for Proximity sensor

Rear side — EUT Moving toward (trigger) to the Phantom

Distance to DUT Output power (dBm)
Distance

LTE Band 48 1947 | 19.46 | 19.33 | 19.45 | 19.32 | 18.48 | 18.44 | 18.44 | 18.45 | 18.48 | 18.47

Rear side — EUT Moving away (Release) from the Phantom

Distance to DUT Output power (dBm)

Distance
28 29 30 31

LTE Band 48

Edge 1 side — EUT Moving toward (trigger) to the Phantom

Distance to DUT Output power (dBm)

Distance
42 41 40 39

LTE Band 48 19.49 19.49 19.46 19.32 19.49 18.46 18.45 18.44 18.32 18.34

Edge 1 side — EUT Moving away (Release) from the Phantom

Distance to DUT Output power (dBm)

Distance

47 48 49 50
LTE Band 48 18.36 18.38 18.48 18.47 18.41 19.50 19.46 19.39 19.31 19.43
45/78 HCT CO.,LTD.
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1.3 Proximity Sensor Coverage for SAR measurements

(KDB 616217 D04v01r02 §6.3)
As there is no spatial offset between the antenna and the proximity sensor element, proximity sensor
coverage did not need to be assessed.

1.4 Proximity Sensor Tilt Angle Assessment

(KDB 616217 D04v01r02 §6.4)
The DUT was positioned directly below the flat phantom at the minimum measured trigger distance with
Bottom side parallel to the base of the flat phantom for each band.
The EUT was rotated about Bottom side for angles up to £45°. If the output power increased during the
rotation the DUT was moved 1mm toward the phantom and the rotation repeated.
This procedure was repeated until the power remained reduced for all angles up +45°.

Flat Phantom, Sde View

I Trigges o tance

Ll J

Proximity sensor tilt angle assessment (Edge 1 side) KDB 616217 §6.4

Summary of Tablet Tilt Angle influence to Proximity Sensor Triggering (Edge 1 side)

Minimum distance
Band at which power

Power reduction status

(MHz) reduction was
maintained over-45° "

3500 MHz Muscle 40 mm On | On On On On On On On On On On

1.5 Resulting test positions for Tablet SAR measurements

§6.2 Worst case
. . . . . §6.3 §6.4 .
Wireless technologies Position Triggering Coverage Tilt Anale distance
Distance g 9 forTablet SAR
Rear 22 N/A N/A 21
LTE B48
Edge 1 40 N/A N/A 39

Note: FCC KDB Publication 616217 D04v01r02 Section 6 was used as a guideline for selecting SAR test distances for
this device when being used in proximity use conditions
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Attachment 5. — Probe Calibration Data
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Report No: HCT-SR-2012-FC001

Zoughausstrasse 43, 8004 Zurich, Switzertand

Accradited by ihe Swiss Accraditation Service (SAS)
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HCTCO, LTD.
Calibration Labora of oy Tchiny Schwekzerischer Kalibrierfisnst
Schmid & Partner e M{ 4 v g Service suisse détalonnage
Engineering AG s Servizio svizzero di taratura

The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Thia calibration canficate documents the Yecaabilty 1o national standarde, which realize the phys
The measurements and the uncenainties with confidance peobiabiity are given on the following pages and are part of the cantificale.

Swiss Calibration Service

| unitn of

Al calibrations have been conds in the dosed & y faciity: temparature (22 + 3)°C and humicity < 70%,
Calibration Equipment used (MATE critical for calibeation)
[ Prenary Standards 0 Caf Date (Corthicats No)
Power moter NRP SN 104778 03-Apr-18 (No. 217-02862)02893)
Power sensor NRP.291 SN 103244 03Apr18 (No. 217.02892)
Pawer sensor NRP-291 SN 103248 O3 Apr- 18 (No. 217.02863)
Ref 20 6B A SN: S8277 (200) 04-Ape-10 (No. 217-02094)
DAE4 SN: 660 27-Doc-19 (No. DAES.S60_Dec19)
Ref Proba ES3OV2 SN 3013 31.Dec-19 (No. ES33013_Dec19)
Secondary Star 1D Check Date {in bouse)
Powor meter £44138 SN GB41263874 06-Apr-16 {in house chack Jun-18) In house chodkc Jun-20
Powar sansor E44124 SN: MY&1498087 0i-Agr-16 (in house chack Jun-18) In house chadc Jun-20
Power sensor E4412A SN: 000110210 08-Apr-16 (in house check Jun-18) in house chedc Jun-20
RF go HF 8648C SN US36421001 700 04-Aug-88 {in house check Jun-18) in house chadk: Jun-20
Natwork Analyzer ESUSHA SN; US41980477 $t-Mar-14 (in house check Oct-18) in house chec: Oct-20
Caltrated by.
Appraved by
This callbration cartificate shall not be reprod: excapt In full wiihout written approval of the laboratory.

Certificate No: EX3-3903_Mar20
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Calibration Laboratory of __\»«"\‘QL;'»-,,_ s s rischer Kalibriard

Schmid & Partner % ¢ Service suisse détaionnage
Engineering AG g Servisio svizzero dl tarsture

Zoughausstrasse 43, 8004 Zurich, Switzerland % vf"\“\ N Swiss Calibestion Service

Accrecited by the Swiss Accreditation Senvice {SAS) Accroditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA

Multilstnral Agreement for the recognition of callbration certificstes

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

Comd# sensitivity In TSL / NORMx,y.z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B,CD maodulation dependent linearization parameters

Polarization ¢ o rotatlon around probe axis

Polarization 8  rotation around an axis that is in the plane nocmal to probe axis (at measurement center),

i.e., 4 =0is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techmques®, June 2013

b) |EC 62209-1, ", "Measurement procedure for the assessment of Specific Absorption Rate (SAR|) from hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

¢) |EC 62209-2, “Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measuremant Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMx,y,2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, f > 1800 MHz: R22 waveguide},
NORMx,y.z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E’-fild
uncertainty inside TSL (see below ConvF),

NORM(fIx,y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 softwiire versions fater than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y,2: DCP are numencal linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media,

PAR: PAR is the Paak to Average Ratio thal Is not callbrated but determined based on the signal
characteristics

Ax.y,z. Bx,y,z: Cx.y.z; Dx.y.z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode,

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds o that given for ConvF. A frequency dependent
ConvF 1s used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to £ 100
MHz.

Sphencal isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna

Sansor Offset; The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis}, No tolerance required,

Cannector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),

Certificate No: EX3-3803_Mar20 Page 2 of 22
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EX3DV4 — SN:3903 March 25, 2020
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Nom (uvAVIim)') 0.43 0.36 0.54 + 101 %
DCP (mV)® 105.8 106.0 102.6
Calibration Results for Modulation Response
uiD Communication System Name A B Cc D VR Max Max
48 | dBWV dB mv dev. Unc®
(k=2) |
0 &) X | 000 | 000 100 | 000 | 1775 | =35% | 4.7 %
Y | 000 0.00 1.00 162.2
Z | 000 0.00 1.00 169.7
10352- | Pulse Waveform (200Hz, 10%) X | 20.00 | 90.13 | 2029 | 1000 | 600 | +28% | £0.6%
AAA Y | 245 | 6429 | 1068 60.0
Z | 2000 | 93.22 | 2282 60.0
10353- | Pulse Waveform (200Hz, 20%) X | 2000 | 9088 | 1943 | 699 | B00 | +16% | 96%
ARA Y | 237 | €670 | 1036 80.0
Z | 2000 | 9329 | 2172 80.0
10354- | Puise Wavelom (200Hz, 40%) X | 2000 | 9549 | 2022 | 398 | 950 | +10% | t98%
AAA Y | 091 | 6268 | 724 95.0
Z | 2000 | o130 | 2227 95.0
10355 | Pulse Wavedorm (200Hz, 50%) X_| 2000 | 10410 [ 2282 | 222 | 1200 | +11% | 296 %
AAA Y | 035 | 6000 | 463 200
Z | 2000 | 10276 | 2342 20.0
10367- | QPSK Waveform, 1 MHz X | 189 | 6958 | 16.79 | 1.00 500 | £35% | +96%
AAA Y | 156 | 6840 | 1523 150.0
Z | 177 | 6728 | 1575 150.0
10388- | QPSK Waveform, 10 MHz X | 252 | 7105 | 1738 | 000 | 1500 | £09% | +96%
AAA Y | 208 | 68.89 | 1606 | 150.0
z 39 | 8950 | 16,52 150.0
10396- | 64-QAM Wavedorm, 100 kHz X A5 | 7415 | 2037 | 301 | 1500 | 207 % | £5.6%
AAA Y | 271 | 7021 | 18.42 | 150.0
Z | 352 | 7321 | 1992 150.0
10399~ | 64-QAM Wavelorm, 40 MHz X | 363 | 6834 | 1649 | 000 | 1500 | #20% | £t96%
AAA Y | 330 | 6756 | 1594 150.
Z | 359 | 67.756 | 16.14 1504
10414- | WLAN CCDF, 64-QAM, A0MHZ X | 480 | 6631 | 1593 | 000 | 1500 | +41% | £9.6 %
AAA Y | 465 | 6604 | 1570 150 0
Z | 492 | 6594 | 1572 150.0

Nate: For details on UID parameters see Appendix

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds lo a coverage
probability of approximately 95%.

* Tha uncenainties of Nom X,Y.Z 00 not affact the E-fielo uncerainty inside TSL (see Pages 5 and 10)
¥ Numerical Roesarzation perametes uncenainty not roquired.

¥ Urcartanty ks determined using the max i from linesx resp hying gular distribution and is expressed for the square of the
field value
Certificate No: EX3-3903_Mar20 Page 3 of 22
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March 25, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Sensor Model Parameters

c1 c2 a T T2 T3 T4 75 T6
fF iF V't msV? | msV! ms v &)
X 415 | 301.21 34.04 12.38 044 5.05 1.56 0.20 1.01
Y 32.0 235.15 34.66 7.96 0.9 4.89 0.68 0.31 1.01
4 47.9 353.85 34.94 22.12 0.67 510 1.37 0.34 1.01
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) 127.3
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm |
Tip Length S mm '
Tip Dameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 14 mm A
Cartfficats No: EX3-3903_Mar20 Page 4 of 22
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EX3DVA- SN:38503 March 25, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc
f(MHz)® | Permittivity " {8¢m)" ConvFX | ConvFY | ConvFZ |Alpha® | (mm) | (k=2)
750 419 0.89 9.86 9.86 9.86 0.50 080 | +120%
835 415 0.90 9.61 9.61 9.61 0.50 087 | +120%
900 a5 0.97 9.34 934 9,34 0.38 1.01 £120%
1750 401 1.37 8.62 8.62 8.62 0.35 087 | +120%
1900 40.0 1.40 8.31 8.31 8.31 0.34 087 | +120%
2000 40.0 1.40 8.19 8.19 8,19 0.38 087 | £120%
2300 39.5 1.67 7.91 7.91 7.91 0.29 086 | £120%
2450 392 1.80 7.65 7.65 7.65 0.29 1.02 | £120%
2600 38,0 1.96 749 749 | 749 0.38 085 | £120%
3300 38.2 271 7.01 7.01 7.01 0.26 130 | 2131 %
3500 378 291 6.87 6.87 6.87 0.30 1.30 | £131%
3700 37.7 3.12 6.80 6.80 6.80 0.30 1.30 | £131%
3900 375 332 6.60 6.60 6,60 0.35 160 | £131%
4100 37.2 353 6.27 6.27 6,27 0.35 160 | +131%
4400 36.9 3.84 6.08 6.08 6.08 0.40 180 | £131%
4600 367 4.04 6.02 6.02 6.02 0.40 160 | £131%
4800 36.4 4.25 597 597 5.97 0.45 180 | +131%
4950 36.3 440 5,70 5.70 5.70 0.40 1.80 | $131%
5250 359 471 5.24 5.24 5.24 0.40 180 | £131%
5600 35.5 5.07 4.85 4.85 4.85 0.40 180 | +131%
5750 354 5.22 495 4.95 4.95 0.40 1.80 | £131%

© Frogueocy validity above 300 MHz of + 100 MHz cnly applies for DASY vd 4 and higher (see Page 2). else Nl is restricted to 2 50 MMz, The
uncertainty is the ASS of the Convi® uncenainty ol calibestion Trequency and the uncenainty for the incicated frequancy band. Frequency vaficity
beforw’ 300 MHz is = 10. 25, 40, 50 snd 70 MHZ for ConyF assessments at 30, 64, 128, 150 and 220 Metz respectively. Vididity of ConvF assessed ot
BMN::O&OMHLWOOMFWM&IJMH:G&WW: Abave 5 GHz frequency validity can be exended 1o £ 110 MHz
Nﬁ-qmmbdwl@h the validity of tssue paramelers (s and o) can be mésxed 10 ¢ 10% If lguid P tion formua & ap ta
massired SAR values. Al frequencies abave 3 GHz, the validity of tissue parameters (v and o) is restricled 1o = 5%. Theumnysmﬂssd
mcammewhlnmmmwmm

are delermiined during caltraion. SPEAG warranis that he remaining deviation due 1o the bourdary affect after compensation is
miways legs than & 1% foe frequencies betow 3 GHz and below + 2% for equencies detwaen 3-8 GHz &t any distance Sarger than half the probe tip
dameter from the boundary.

Centificate No: EX3-39035_Mar20 Page 5 of 22
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: 1 6.3% (k=2)
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EX30VA- SN:3003 March 25, 2020

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Signal [uVv]
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Conversion Factor Assessment

» 835 MHz, WGLS R® (H_comf) f= 1900 MHz WGLS R22 (H_conv)

Deviation from Isotropy in Liquid
Error (¢, 8), f=900 MHz

42 08 06 04 <02 00 02 04 05 D8 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Calibration Parameters above 6GHz

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity |T Depth” Unc
f(MHz)® | Pormittivity” (Stm)* ConvFX | ConvFY | ConvFZ | Alpha” | (mm) | (x=2)
6500 345 6.07 5.50 550 | 550 015 | 250 | 2186%

“ Calibration procedurs for Ireguencies shove 6 GHz is panding acorecdtation. Frequency validity above 6GHz is £ 700 MHz. The uncatanty = the
RSS of Ive ConvF uncastanty at calibration frequency and the uncedainty for the indicated frequancy band.

" Al frequencies 610 GHz. the validity of fissua perametars (c and o) can ba retaxed 10 ¢ 10% £ igud compensation formala is appied lo meaduwed
SAR values. The uncertainty s the RSS of the ConvF uncertainty for indicated target lissue parameders

% AphaDepth are determined ouring callbration. SPEAG wamants that the remaining deviation due 1o the boundery eflect after compensation &
Ahwitys less than + 1% for Mequencies balow 3 GHZ: below £ 2% for freguencies between 1.6 Gz, and below 2 4% for hequencess Detwesn 6-10
GHz a1 any distance larger than half the probe tip dameater from the bourdary
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Appendix: Modulation Calibration Parameters
uiD Rev | Communication System Name Group AR | Unc®
(dB) L
0 W cwW 000 | 247 %
10010 | CAA | SAR Validation (Square, 100ms, 10ms) Test 10.00 | 296 %
10011 | GAB | UMTS-FDOD (WCDMA) WCOMA 291 | 496%
10012 | CAB | IEEE 802.11b WiFi 24 GHz (DSSS, 1 WLAN B7 | 296%
10013 | CAB | IEEE 802.11 WiFi 24 GHz 4@3?.% & Mbps) WLAN 946 | 196%
10021 | DAC | GSM-FDD [TOMA, GMSK) GSM 039 | +96%
10023 | DAC | GPRS-FDD (TDMA, GMSK, TN 0) GSM 957 | 4+96%
10028 | DAC | GPRS-FDO (TOMA, GMSK, TN 0-1) GSm 656 | +96%
10025 | DAG EﬁEﬁJTm EPEK, TN 0) GS5M 1262 | +96 % |
10026 DAC | EDGE-FDOD (TDMA, BPSK, TN 0-1) M 9.56 149.0%
10027__| DAC | GPRS-FDO (TOMA, GMSK, TN 0-12) _ GSM 480 | +96% |
10028 DAC | GPRS-FDO (TOMA, GMSK, iﬁD-H.-S) GSM 355 1+ 8.6 %
10028 | DAC | EDGEFDO (TOMA, 8PSK, TN 0-1-2 GSM 778 | $+96%
10030 | GAA | JEEE 802.15.1 Bluetocth (GFSK, DH1) Bluetooth 530 | +96% |
10031 CAA | |EEE 802.15.1 Blustooth (GFSK, DH3) Bluetooln 1.87 +96%
10032 | CAA | IEEE 802 16.1 Bluatooth (GFSK, DHS) Blueiooth 116 | +96% |
(70033 | CAA | IEEE B0Z 15.1 Bluatooth (Pi/4-DOPSK, DHY Bivatooth 774_| +06% |
10034 CAA | IEEE B02.15.1 Blustooll [P1i4- , DH3) Bluatoot 453 £96%
70035 | CAA | IEEE B02 151 Biustooth (PI4-DQPSK, OHS) Hluet 383 | 06%
10038 | GAA | IEEE B02.15.1 Biuetooth (B-DPSK. DH1) Blustooth 8.0 £86% |
10037 | CAA | IEEE B02.15.1 Bustooth DH3 Blatocth 477 | +96%
10038 | CAA | IEEE B02.15.1 Baustooth ( 5] Blustooth 410 | =95% |
10033 CAS8 | CDMA2000 (1xRTT, RC1) CDMA2000 457 236 %
10042 | CAB | IS-54 115135 FOD (TOMAFDM, PIi4-DOPSK, Hatrate) AMPS 778 | +96%
10048 | CAA | ISGUEIATIA-553 FDO (FOMA. FM) AMPS 000 | +96%
10048 | CAA m Full Siot, 24) DECT 1380 | +96%
10045 | CAA | DECT (1DD. TDMA/FDM. GFSK. Doubie Siol, 12) DECT 1079 | +96%
10056 | CAA_| UMTS-TDO (TD-SCOMA, 1.28 Mcps) TO-SCOMA 1901 | 496% |
10056 | DAC | EDGE-FDD (TOMA, BPSK, TN 0-1-2-3) GSM 652 | £96% |
10058 | CAB | TEEE 802.11b WiFi 2.4 GHz (DSSS. 2 Mbps) WLAN 212 | +96%
10060 | CAB_| IEEE 802.11b WIFI 2.4 GHz (0SS5, 5.5 Mops) WLAN 283 | £06% |
10061 CAB | IEEE 802110 WIFi 2.4 GHz (OSSS, 11 Mbpe) WLAN 3.60 +06%
10062 CAC | IEEE 802 11am WIFi 5 GHz (OFDM, 6 Mbps) WLAN B.68 £ 06 %
10083 | CAC | IEEE 802 11a WIFI 5 oazqogbu. 9 Mbps) WLAN 63 | £96%
10068 | CAC | IEEE B0Z 118/ WiF| 5 GHZ {OFDM, 12 Mbgs) WLAN 900 | 286%
10065 | GAC | IEEE BOZ 11ah Wikl 5 GHz (OFDM, 18 Mbps) WLAN 00 | £96%
100668 | CAC | IEEE B0Z.11a/h WiFi 5 GHz (OFDM, 24 Mbps) WLAN )38 | 296 % |
10067 CAC | IEEE BOZ.11a/h WiFL 5 GMz (OFDM, 36 Mbps) WLAN 10,12 296 %
10068 | OAC | IEEE BO2 11 WiFi 5 GHz (OFDM, 4B Mops) “WLAN 1024 | 296 %
10068 CAC lg_esm.namwngem OFDM, 54 Mbps) WLAN 10.56 296 %
10071 | GAB | IEEE 802.11g WIFi 24 GHz (DSSSIOFDM. 8 Mops) WLAN 983 | 496%
10072 | CAB | IEEE B02.11 WiFi 24 GHz (DSSSIOFDM, 12 Mbos) WLAN 962 | 296 % |
10073 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM. 18 Mbps) WLAN 954 | +96% |
10074 | CAB | IEEE 802 11g WIFI 2.4 GHz (DSSS/OFDM, 24 WLAN 10.30 | $86%
10075 | CAB IEE_——L—__—J_——M WiFi 2.4 GHz (DSSSOF .‘ae‘mps! o )] WLAN 10.77 | 29.6% |
30076 | CAB | IEEE 802.11g WIFI 24 GHz DM, 28 Miips) WLAN 1094 | 496%
10077 CAB | IEEE 80Z.11g WiFi 2.4 { DM, 54 Mops) WLAN__ 11.00 4 96%
10081 | CAB | COMAZ000 (1XRTT, RC3) COMAZ000 397 | +06% |
10082 | CAB | I5-54/15-136 FOD (TOMAFDM, PU4-DQPSK. Fullrate) AMPS 477 | £86%
10080 | DAC | GPRS-FOD (TDMA, GMSK, TN 0-4) GSM 656 | £+06% |
10057 | CAS | UMTS-FDD (HSDP - WCOMA 388 | £9.6% |
10088 | CAB | "u‘ﬁﬁr"ﬁﬁ" A, Subtest 2) WCOMA, 98 | 296%
10069 | DAC | EOGE-FDD (TDMA, 8PSK. TN 0-4) asM 8955 | 296 %
10100 | CAE | LTE-FOD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTEF00 567 | £96%
10101 CAE | LTE-FDD FOMA, 100% RB, 20 MHz, 15-QAM) LTE-FOO 42 £96%
10102__| CAE | LTE-FDD (SC-FDMA, 100% R, 20 MHz, 64-0AM) LTE-FOD 60 | 496%
10103 | CAG | LTE-TDD (SG-FDMA, 100% RB, 20 MHz, GPSK) LTETOD 29 | 296%
10104 CAG | LTE-TDD ;sc-rnm 100% RB, 20 MHz, 16-QAM) LTE-TOD 97 +968% |
10105 | CAG | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, B4-GAM) LTE-TDD 10.01 | +96%
10108 | CAG | LTE-FDD (SC-FDMA. 100% RB, 10 MHz, GPSK) LTEFDD 580 | +06%
Certificate No: EX3-3903_Mar20 Page 11 0f 22
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10108 | CAG | LTEFDO (SC-FOMA, 100% RS, 10 MHZ, 16-GAM) LTEFDO 643 | 9.6 %
10110 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTEFDD 575 | 296 %
10111 | CAG Lm‘"'ErsFFKK 100% RB, 5 MHz, 16-GAM] LTEFDD 644 | $96%
10112 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 64-GAM) LTE-FOD 659 | +96%
10113 | CAG | LTE-FDD (SC-FDMA, 100% RB. 5 MHz. 64-QAM)] LTE-FOD 62 | $9.6% |
10114 | CAC | IEEE B02.11n (HT Greenfield, 13.5 Mbps. BPSK) WLAN 10 | #96%
10115 CAC | /EEE 802.11n (HT Greenfield, B1 Mbps, 16-QAM) WLAN 46 | +96%
10116 | CAC | IEEE B02.11n (HT Greenfield, 135 Mbps, 64-0AM) WLAN 815 | $96%
10117 | GAC | JEEE B02.11n (HT Mixod, 13.6 Mbps, BPSK) WLAN 807 | $66%
10118 | CAC | IEEE B02.19n (HT Mixed, 81 Mbps, 16-QAM) WLAN 858 | +9.6% |
10119 | GAC | IEEE B02.11n (HT Mixed, 135 Mbps. BA-0AM) WLAN 813 | £96%
10140 | CAE | LTE-FDD (SC-FDMA. 100% RB. 15 MHZ 16-QAM) LTE-FDD 49 | $06% |
10141 | CAE | LTE-FDD (SC-FOMA, 100% RB, 15 MHz. B4-QAM) LTE-FDD 53 | +9.6%
10142 | CAE | LTE-FDD (SC-FOMA, 100% RB, 3 MHz, LTEFOD 73 | +96%
10143 | CAE | LTE-FDD (SC-FOMA, 100% RB, 3 MHz, 16-0AM) LTE-FDD 535 | +06 %
10144 | CAE | LTE-FDD (SC-FOMA, 100% REB, 3 MHz, 64.GAM) LTE-FDD 566 | £9.6%
10145 | CAF m-:;no“‘jimﬁ 100% HB, 1.4 MHz, QPSK) LTE-FOD 76| £06%
10146 | CAF | LTE-FDD (SC-FDMA, 100% RE, 1.4 MHz, 16-QAM) LTE-FDD 541 | £06 %
10147 | CAF | LTEFDO (SC-FOMA, 100% RS, 1.4 MHz, 64-QAM) LTEFDD B.72 | 96 %
10149 | CAE | LTEFDD (S 50% RB, 20 MHZ, 16-0AM) LTe-Fo0 642 | 296%
10180 | GAE | LTE-FDO (SG-FDMA, 50% RB. 20 MHz, Ba-0AM) L(TE+00 GO0 | 296%
10151 | CAG | LTE-TDD (SC-FOMA, S0% RB. 20 MHz, CP5SK) LTE-TDO 028 | 296%
10152 | GAG | LTE-TDD (SC-F 50% RB, 20 MHz._16-OAM) LTE-TDO 992 | 296%
10153 | CAG Lﬁ‘fﬁb’%— FOMA, 50% RB, 20 MHz. 63-QAM) LTE-TDD 1005 | 296%
10154 | GAG | LTE-FDD (SC-FOMA, 50% RB, 10 MHz, QPSK). LTEFDD 575 | $96%
10155 | CAG | LTE-FDD (SC-FOMA,_50% RB, 10 MHz, 16-QAN) LTE-FDD 6.43 | 196 % |
10156 | CAG uem“J(s‘é‘-m' WA, 50% RB, 5 MHz, QPSK) LTE-FOD 579 | $90%
10157 | CAG | LTE-FDD (SC-FOMA. 50% RB, 5 MHz, 16-QAM) “LTE-FOD 49 | +06% |
10158 | CAG | LTE-FDD (SC-FOMA, 50% RB, 10 MHz, 64-QAM LTE-FOD 62 | +96%
01 CAG | LTEFOD (SC-FDMA. 50% R, 5 MHE. 64-GAM) LTE-FOD 56 | +0.6%
90160 | GAE | LTE-FDO (SC-FOMA, 50% RB, 15 MHz, QPSK) LTE-FOD B2 | +0.6% |
10181 __| CAE meo‘_L—“W(sorm 15 MHz, 16-AM) LTE.FOD 643 | +06%
10162 | CAE | LTE.FDO {SC-FOMA, 50% RB, 15 MHz, 64-0AM) LTE-FDD 658 | +0.6% |
10166 | GAF | LTE-FDO [SC-FDMA, 50% RB, 14 MHz QPSK) LTEFDD 546 | £06%
10167 | GAF | LTE.FDD (SC-FDMA, 50% RB, 1.4 MHZ. 16-QAM) LTEFDO0 621 | =06%
10168 | GAF | LTE-FDD (Isorom 50% RB, 1.4 MHz, 64-QAM) LTEF00 678 | =96%
10169 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-FDD 73 | =96 %
10170 | CAE | LTE-FDD (SC-FDMA, 1 BB, 20 MHz, 16-QAM) LTE-FDO 652 | 96 %
10171 | AAE m:-“‘i“‘““snn SC-FDMA, 1 RS, 20 MHz, 64-QAM) LTE-FDD 649 | $96%
10172 | CAG | LTE-TOD (SC-FDMA, 1 RS, 20 MHz, LTE-TOD 021 | +96%
10173__| CAG | LTE-T0D (SC-FOMA. 1 RS, 20 MHz, 16-GAM) LTE-TOD 948 | $96%
10174 | CAG | LTE-TOD (SC-FOMA, 1 RB, 20 MHz, B4-QAM) LTE-TOD 1025 | 296 % |
[ 10175 | CAG | L (SC-FDMA. 1 RB, 10 MHz, QPSK) LTE-FDD- 572 | +96% |
10176 | CAG | LTE-FDD (SC-FDMA, 1 RB. 10 MHz, 16-QAM] LTE-FDD 552 | £0.6%
10177 CAl LTE-FDO (SCFDOMA, 1 RB, 5 MHz, QPSK) LTt 5.73 | +06% |
10178 | CAG ueﬁ'g‘scm"' “DAA, 1 RB. 6 MHz, 16-QAM) LTE-FDD 552 | £06 %
10179 | CAG | LTE-FDD (SC-FDMA, | RB. 10 MHz, 6a-GAM} LIE-FOD 50 | £96%
10180 | CAG Lw 1 RB, 5 MHz, 64-QAM) LTEFDD 50 | 206 %
10181 | CAE | L (SC-FDMA, 1 RB, 18 MHz. OPSK) LTEFD0 72 | 296%
10182 | CAE | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, 16-QAM) LEFOD 52 | 296%
10183 | AAD | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM) LTEFDO 50 | =96 % |
10184 | CAE | LTE-FDD Lﬁ"“""sm VHB, 3 MHz, GPSK) 3P LTEFDD 73 | 296 %
10185 | GAE | LTE-FDD (SC-FDMA_ 1 A8, 3 MHz. 16-GAM) LTE-FOD 51 | 296 %
10186 | AAE | LTE-FOD (BC-FOMA, 1 RS, 3 MHz, G4-0AM) LTE-FDD 650 | 296
10187 | CAF | LTE-FDD (SC-FOMA. 1 RB, 1.4 MHz, QPSK) LTE-FDD 573 | 296%
10188 | CAF | LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, 16-QAM) LTE-FDD 652 | +9.6% |
10189 | AAF | LTEFDD( MA, 1 RB, 1.4 MHz, 64-QAM LTE-FDD 650 | +96%
10193 | CAC | IEEE 802 11n (HT Greeahieid, 5.5 Mbps. BPSK) WLAN 09 | 366%
10184 | CAC | IEEE 802 110 (HT Groenheid, 30 Mbgs, 16-QAM) WLAN 12| $96% |
10195 | GAC | IEEE B0Z.11n (HT Greenfield, 65 hbps, 64-GAM) WLAN )21 | +96%
10186 | CAC | IEEE 802 11n (HT Mixnd. 6.5 Mbps, BPSK) WLAN B10 | =06 %
10187 | CAG | IEEE B02.11n (HT Mixad, 30 Mbps, 16-QAM) WLAN 813 | 296 %
10168 | CAC | IEEE BOZ.11n (HT Mioed, 65 Mbps, B4-QAM) WLAN 27 | £96%
10218 | CAC | IEEE B02.11n (HT Mied, 7.2 Mups, BPSK) WLAN B03 | =96 % |
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(70220 | CAG | IEEE BOZ 11n (HT Mied, 43.3 Mbps. 16-0AM) WLAN 813 [ 296% |
10221 | CAC | JEEE 802 11n (HT Mixed, 722 Mbps, 64-0AM) WLAN 827 | 296 %

10222 | GAC | IEEE 802.11n [HT Mixed, 15 Mops, BPSK) WLAN 06 | +96%
10223 | CAC. | IEEE 802.11n (HT Mixed, 90 Mops, 16-QAM) WLAN 48 | 496% |
10224 | CAC | IEEE 802.11n (HT Mixed, 150 Mbps, 64-0AM) WLAN 08 | +96% |
1022 GAB | UMTS-FOD (HSPAT) WCOMA 597 | +06 %
10226 | CAB | LTE-TDD ( MA, 1 RB, 1.4 MHz, 16-GAM) LTETOD 949 | +06 %

30227 | CAB | LTE-TDD (SC-FOMA. 1 RB, 1.4 MHz, 63-QAM} LTE-TDD 1026 | +06%
10228 | CAB | LTE-TDO (SCFOMA, 1 RB_1.4 MHz, QPSK) LTE-TDD 972 | +9.6 %
10228 | GAD | LTE-TDO .1 RB, 3 MHz, 16-QAM) LTE-TOO D48 | £05 %
10230 | CAD | LTE-TDO (SC-FDMA, T RB, 3 MHz, 84-QAM) LTE-TDO 1025 | 206 %
10231 | CAD | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, QPSK) LTE-TDD 19 | 206%
10232 | CAG | LTE-TDD TRB, & MHz, 16-QAM) LTE-TDO 48 | 296 %
10239 | CAG | LTE-TI “FOMA, 1 RB, 5 MHz, 64-GAM) LTE-TDD 1025 | 496 %

(10234 | CAG | LTE-TDD (SC-FDMA, 1 A8, 5 MHz, LTE-TDD 921 | 20¢
10235 | CAG | LTE-TDD (SC-FOMA, 1 RS, 10 MHz, 16-QANM) LTE-TDD 948 | +96%

10236 | CAG | LTE-TDD (SC-FOMA. 1 RS, 10 MHz, 64-QAM) LTE-TDD 1025 | +96%
10237 | CAG | LTE-TDD (SC-FOMA. 1 RB, 10 MHz, QPSK) LTE-TDD 921 | £96%

10238 | CAF | LTE-TDD (SC-FOMA. 1 RB, 15 MHz, 16-QAM) LTE-1DD 948 | £96% |

10238 | CAF_| LTE-TOD A, 1 RB, 15 MHz, 64-QAM) LTE-TDD 1025 | +06%
10240 | CAF | LTE-TDD (SC-FDMA, 1 RB. 15 MHz. QPSK] LTE-T00 921 | :96% |
10241 | CAB | LTE-TDO (SC-FDMA, 50% RB, 1.4 MH2. 16-QAM) LTE-TDOD 162 | £96%

[ 10242__| CAB | LTE-TOD 50% RB. 1.4 MHz_64-QAM) _ LTE-TOD 86| +96%
10243 | CAB | LTE-TDD (SC-FOMA, 50% RE, 14 MHz, OPSH) LTE-TT 46_| :98%
10248 | CAD | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, 15-QAM) LTE-TD0 1006 | =96%

10245 | CAD | LTE-TDD (SC-FOMA, 50% RE, 3 MHz, 84-0AM) LTE-TDD 1006 | 496%
10246 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-TDD 030 | 296%
10247 | CAG | LTE-TOD (SC-FOMA. 50% RB, 5 MHZ, 16-QAM| LTE-TDD 991 | $96% |

10248 | CAG | LTETDD ¢ A 50% RS, § MHz, 64-QAM) LTE-TDD 1009 | +86%
10240 | CAG | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, GFSK) LTE-TDD 929 | +86%
10250 | CAG Lm‘ﬁ'd“(mm 50% RB, 10 MHz, 16-QAM) LTE-TOD GB1 | +06%
10251 | CAG | LTE-TDO (SC-FDMA, 50% RB, 10 MHz, 64-QAM) LTE-T00 1017 | +96% |

10252 | CAG | LTE-TOD (SC-FDOMA, 50% RB. 10 MHz. LTE-TD0 924 | +t068%
10253 | GAF | LTE-TOD (SC-FOMA, 50% RB, 15 MHz. 16-0AM) LTE-TO0 990 | £96%

10254 | GAF Lre_.:'_%{gsgsm 50% RB, 15 MHZ._ 64-QGAM) LTE-TDO 1014 | 206%
102556 | CAF | LTE- FOMA, 50% RB, 15 MHZ. OPSK) LTE-TOD 920 | 496%
10256 | CAB | LTE-TDD [SC-FDMA, 100% RB, 1.4 MHz,_15-CAM) LTE-TOD 006 | +96%

10257 | CAB_| LTE-TDD (SG-FDMA, 100% RB. 1.4 Mrz._64-0AM) LTE-TDD 1008 | +96%
10268 | CAB | LTE-TDD (SC-FOMA, 100% RB, 1.4 Mz, GPSK] LTE-TDD 34 | 96%
10258 | CAD | LIE-TDD (SC-FDMA, 100% RB. 3 MHz, 16-QAM) LTE- 10D )98 | +9.6% |
10260 | CAD | LTE-T0D q‘&‘:ﬁm\ 100% RB, 3 MHz, 64-QAM) LTE-TDD 397 | +96% |
10261 | CAD | LYE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-T0D 924 | +96% |
10262 | CAG | LTE-TDO (SC-FDMA, 100% 88, 5 MHz, 16-0AM) LTE-T0D 963 | +06%
70263 | CAG | LTE-TDD (SC-FDMA, 100% RB, § MHz, 64-QAM) LIE-TO0 1016 | 96 %

70264 | GAG | LTE-TDOD (SCFDMA, 100% RB, 5 MHz, QPS5 LTE-TDD 925 | +96% |
10265 | CAG | LTE-TDD { 100% RE, 10 MHz, 16-QAM) LTE-TOO 902 | 08 %
10266 | GAG | LTE-TDD (_'sc““rﬁiii, _100% R8, 10 MHz, 64+-QAM) LTE-TD0 1007 | 296 %

10267 | CAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, LTE-T0D 930 | =96% |
10268 | CAF | LTE-TDD (SC-FOMA, 100% RB. 15 MHz, 16-0AM) LTE-TDD 1006 | 296 %

70266 | GAF | LTE-TDD (SC-FDMA 100% RB. 15 MHz, 54-GAM) LTE-TDD 1013 [ 496% |

10270 | CAF | LTE-TDD (SG-FDMA. 100% RB. 15 MHz. OPSK] LTE.TOD 958 | +96% |

10274 | CAB | UMTS¥0D (HSUPA, Sublest5, 3GPP Rei#. 10) WCDMA 487 | 206 %
10275 | CAB | UMTS-FOO (HSUPA, Sublest 5. 3GPP RE.4) WCDMA 386 | +96%
10277 | CAA_| PHS (QPSK) PHS 11.81 | $96%
10278 | CAA | PHS (QPSK. BW 884MHz, Rolloff 0 PHE 1181 | +06%

90279 | CAA | PHS (QPSK. BYY B84MHz, Rolloff 0.38) PHS 1218 | =9,

10260 | AAB | CDMAZ000, RC1. 055, Ful Rate COMA2000 301 | £96% |
10281 | AAB | COMAZ00D, RC3, SO59, Full Rata CDMAZ000 346 | 296 %
10282 | AAB | COMAR000. RC3. £032, Full Riste COMAZ000 339 | 296%
10293 | AAB | COMAZ2000, RC3, SO3. Full Rate COMAZI00 3450 | 496%
10285 | AAB | COMA2000, RC1, SO, 1/8th Rals 25 it CDMA2000 1249 | +9.
10297 | AAD | LTE-FOD (SC-FOMA, 50% RS, 20 MHz, QPSK) LTEFDD 581 | +96%
10296 | AAD | LTE-FDD (SC-FOMA. 50% RS, 3 MHz. QPSK) LTE-FDD 572 | +06%
10299 | AAD | LTE-FDD (SC-FOMA_G0% RB, 3 Mz 16-0AM) LTE-FOD 639 | +96%
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10300 | AAD vrwoo [SC-TOMA, 50% RB. 3 MMz, 64-QAN) LTEFDO 560 | +96% |
10301 | AAA BOZ 160 VOMAX (29 1B, 5ms, 10MHz, QFSK, PUSC) WIMAX 1203 | 398 %

70302 | AAA :aas aoz_"wm'lm (5‘1’3 Bms, 10MHz. OPSK, PUSC, 3CTRL) | WIMAX 1257 | +96 %
10303 | AAA | IEEE B2, 100 WIMAX {3115, 5ms, 10MHz. B4GAM, PUSC) WIMAX 1252 | 496%
10304 | AAA | IEEE 802 166 WIMAX (29:18, 5ms, 10MHz. GAQAM, WIMAX 1986 | +9.6% |
10305 | AAA | IEEE 802,168 WIMAX (31,15, 10ms, 10MHz, B4QAM, PU WIMAX 1524 | +9.6 %

70306 | AAA | IEEE 802, 18 WIMAX (2918, 10ms, 10MHz, 64QAM. PUSC) 1467 | +96%
10307 | AAA_| IEEE B02 168 WIMAX (29:18, 10ms, 10MHz, QPSK, PUSC) WIMAX 1449 | +06%

10308 | AAA | IEEE 802 168 WIMAX (29.18_10ms, 10MHz. 160AM, PUSC) WIMAX 1446 | +9.6%
10308 | AAA | IEEE B02.160 WIMAX (29.18. 10ms, 1OMEHZ. 16QAM AMG 2x3} WMAX 14.58 | 06 %

710310 | AAA | IEEE mmm{hw, 10ms, 10MHz, QPSK, AMC 23 VWMAX 1457 | 296%
10311 | AAD | LTE-FDD (SC-FOMA, 100% RSB, 15 MHz, QPSK) LTE-FDD 606 | 206 %

(10313 | AAA | IDEN 13 IDEN 1051 | 96%
10314 | AAA | IDEN 16 IDEN 1348 | £96 %
10315 | AAB | IEEE B02.11D WiFl 24 GHz (0SSS, 1 Mbpa, 98p¢ ) WLAN 71 | 296 %
10316 | AAB | FEEE B02.11g WIFi 24 GHz (ERP-OFDM, 6 Mbps, 96oc dc) WLAN 836 | +50%
10317 | AAC | IEEE B02.118 WiFi 5 GHz (OFDM, 6 Mops, 86pc dc) WLAN 8.6 | +9.8% |
10352 | AAA | Puise Wavelorm 10% Generic 10,00 | +96%
10353 | AAA | Puise Wavelorm (200Hz. 20% Generic 699 | £+96%
10354 | AAA | Puise Wavelorm (200HZ, 308 | $£96 %
10355 | AAA | Pulse Wavetorm (200Hz, 60% G 222 | 206 %
10856 | AAA | Pulse Wavelorm (200Hz, 0% Generc 097 | £9.6%

1 AAA | OPSK Waveform, 1 MHz Generic 510 | =69.6 %
10388 | AAA | QPSK Wavetorm, 10 MHz Ganer 522 | 298%
10396 | AAA | B4-QAM Wavelorm, 1oomz Gananc 5.2 +96%
10398 | AAA | B4-OAM Waveh Generc 827 | $96%
10400 | AAD | IEEE B02.119¢ WIFI ; u- WLAN B3l | 296%
10401 | AAD | IEEE B02.11ac Wik (A0MHZ ,snpcdc) WLAN 860 | 96 %

10402 | AAD seeeaoanacwm(mmuom ‘9@pc de) WLAN 853 | +96% |

10403 | AAB | COMA2000 (1%EV-DO, Rev. 0) COMA2000 376 | +96%
10404 | AAB | comooomev—no Rev. A) COMA2000 377 | +9.68% |
10406 | AAB RC3, 5032, SCHO, Full Rate COMAZD00 522 | +96%
10410 | ANG | LTE-TOD [SC-FDMA, 1 RB, 10 Wiz QPSK, UL Sub=2.34.7.8.9) | LTE-T00 82 | +06%
10414 | AAA | WLAN CCDF, 63-QAM, 40MHz2 Generc 54 | 296 %
10815 | AAA | IEEE BOZ2.11b WiFi 2.4 GHz . 1 Mbps. Bape oo} WLAN 154 | +96%
0496 | AAA | IEEE B802.11g Wiri 24 GHz ?E?gp-on. & Mops, 98pc dc) WLAN 23 | 98 %
10417 | AAB | IEEE B2 11a/h WiFi 5 GHz (OFDM, 6 Mbps, 89pc Gc) WLAN 23 | 29€
10818 | AAA | IEEE BO2.11g WIFI 2.4 GHz (DSSS-OFDM, 6 Mbga. 89pc, Long) | WLAN 14 | 496%
10419 | AAA | IEEE B02.13g WiFi 24 GHz (LEWM. & Mbps. S9pc, Snorty | WLAN 19 | 96%
10422 | AAB | [EEE BUZ.11n (HT Greenfieid, 7.2 Mbps, BPSK) WLAN 832 | 496%
10423 | AAB | IEEE B02.11n (HT Greenficid, 43,3 Mbps, 16-QAM) WLAN 847 | +0¢
10424 | AAB | IEEE B0Z.11n (HT Greoniied, 72.2 Mbps, 63-QAN) WLAN 40 | +96%
10425 AAB | IEEE 802.11n (HT Greenfioid, 16 Mbps, BPSK) WLAN 4 +906%
10426 | AAB | IEEE 802 11n (HT Greenhiek, 80 Mbgs, 16-GAM) WLAN 45 | +986%
10427 | AAB | IEEE BOZ.11n (HT Greanfeld, 150 Mops, 64-QAM) WLAN ¥ £06% |
10430 | AAD | LTE-FDD (OFDMA, 5 MHZ, E-TM 3.1) LIE-FDD 26 | +98%
10431 | AAD | LTE-FDO (OFDMA, 10 MHz, E-TM 3.1) LTE-FOO 38 | 96%
10432 | ARG Lm"ﬁjﬁm 15 MHz, E-TM 3.1) LTEFDD 834 | 206 %
10433 | AAC | LTE-FOD (OFDMA, 20 MHz, E-TM 3.1) LTEFDO 334 | £0.6%
10438 | AAA | W-CDMA (BS Yest Mode 1, 64 DPCH) WEDMA 360 | =96%
10435 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, OPSK, UL Sub} LTE-TDD 782 | +96% |
10447 | AAD | LTE-FOD (OFOMA. 5 Miiz, E-TM 3.1, Clipping #4%) _ LTE-FDD 756 | 296%

(10438 | AAD ms-s"b‘“&o; DMA, 10 MHz, E-TM 3.1, % 4a%) LTE-FOD 753 | 296% |
10445 | AAC | LTE-FOD (OFDMA, 15 MHZ E-TM 3.1, 34 LTE-FDD 751 | 29 %

10450 | AAC | LTE-FOD (QFDMA, 20 MHZ, E-TM 3.1, c"m‘w_"%) LTE-FDD 7A8 | 49,
10451 | AAA | W-COMA (85 Test Modal 1, 53 DPCH, Clipping 44%) WCDMA 759 | +9.6% |

10453 | AAD | Vaidation {Square, 10ms, 1ms) Test 10.00 | £96%

10456 | AAB | IEEE B02.113c Wik (160MHz. 64-OAM, 99pc de) WLAN 863 | +96%
10457 | AAA | UMTS-FOD (DC-HSDPA) WCOMA 662 | +96%
10458 | AAA | CDMAZ000 (12EV-DO, Rev. B, 2 carmers) COMA2000 655 | 208 %

710458 | AAA | COMAZ000 (1XEV-DO, Rav. 8, 4 ) COMAZ000 525 | =96 %
10460 | ANA | UMTS-FDD (WCDMA, AWM} == WCDMA 739 | 296 %
10461 | AAB | LTE-TDD (SC-FOMA, 1 A8, 1.4 MHz, QPSK, UL Sub) LTE-TOD 782 | 496%
10262 | AAB | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, 16-QAM, UL Sub) LTE-T0D 530 | +96%
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10463 | AAB | LTE-TDD (SC-DMA, 1 RB, 14 MHz_62-0AM. UL Sub) LTE-T00 856 | 08% |
10484 | AAC | LTE-TDD (SC-FDMA, 1 RB. 3 MHz, QPSK, UL Sub) LTE-TOD 782 | £96%

70465 | AAC_ | LTE-TOD 1 RB, 3 MHz, 16-QAM, UL Sub) LTE-T00 832 | t006%
10868 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM, UL Sub) LTE-TDO 57 | 2986% |
10467 | AAF_ | LTE-TDD (S 1 RB, 5 MHz, OPSK. UL Sub, LTE-TDD 82 | 296%
10468 | AAF | LTE-TDD (SC-FDMA, | A5, 5 _MN&W—_L_I UL Sub) | LTE-TDD 5.32_| #96%
10468 | AAF | LTE-TDD (SG-FOMA, 1 RB, 5 MHz. 64-0AM, UL Sub) LTE-TDD 5.56 | 19.6% |

10470 | AAF_| LTE-TDD 1RB, 10 MHz, GPSK, UL Sub) LTE-TDD 782 | +06%
10471 | AAF | LTE-TDO (SC-FOMA. 1 RB, 10 MHz. 16-QAM, UL Sub) LTE-T0D 33z | +06%
10472 | AAF | LTE-TDO (SC-FOMA, 1 RE, 10 MH2. 54-QAM, UL Subi) LTE-TOI 857 | +96%
10473 | AAE | LTE-TDD (SCFOMA, 1 RB, 15 MHz, QPSK, UL Subj LTE-T00 782 | £96%
10474 | AAE | LTE-TDD (SC-FOMA, 1 RB, 15 MHz. 16-GAM, UL Sub) LTE-TOD 832 | 296 %

(70475 | AME_| LTE-TDD (SC-F 1 RE, 15 Mz, 64-0AM, UL @F LTE-T0O 857 | 206 % |
10477 | AAF | LTE-TDD (SC-FDMA, 1 RS, 20 MHz, 16-0AM, UL Sub LTE-TOD B.32 | +96 %
10478 | AAF | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, B4-GAM, UL Bub) | LTE-TDD 857 | +96%

10478 | AAB | LTE-TDD (SC-FOMA. 50% RB, 1.4 MHz, QPSK. UL Sub) LTE.TDD 774 | 296%
10480 | AAB | LTE-TDD (SC-FOMA, 50% RS, 1.4 MHz, 16-QAM, UL Sub) LTE-TOD 818 | +86%
10481 | AAB | LTE-TDOD (SC-FOMA, 50% RB, 1.4 MHz, 84-QAM. UL Sub) LTE-TDD 845 | :06%
10482 | AAC | LTE-TDD (;SC-FDMA. 50% RB. 3 MHzZ, QPSK, UL Sub) LTE-TDD 7.7 +06%
10483 | AAC_| LTESTDD 50% RB. 3 Mz, 16-0AM, Sub) LJE-TDD B33 | +08%
10484 | AAC | LTE-TDD (SC-FOMA, 50% RB. 3 MHz, 64-QAM, UL Sub) LTE-TDO 347 | 296%
10485 | AAF | LTE-TDD (SC-FDMA, 50% RB, & MHz, QPSK. UL Sub) LTE-TDD 759 | 296 %
10886 | AAF | LTE-TDD (SC-FOMA. 50% 1B, § MHz, 16-QAM, UL Sub) LTE-TDD 338 | +96%

10487 | ANF | LTE-TDD (SC-FOMA, 50% RS, 5 MHz, 64-QAM, UL Sub) LTE-TDD 560 | 496 %
10488 | AAE | LTE-TDD (SC-FDMA, 50% 18, 10 MHz, QPSK, UL Sub) LTE-TOD 770 | $96%
10480 | AAF | LTE-TDO (SC-FDMA, 50% RB, 10 MHz, 16-QAM, UL Sub) LTE-T0D 831 | 186%
10490 | AAF | LTE-TDO (SCFOMA, 50% RB, 10 MHz, 64-OAM, UL Sub) LE-T00 854 | +06%
10431 | AAE | L *remojsc' ,C-FOMA, 50% RB. 15 MHz, QPSK_ UL Sub) LTE-TDD 774 | £06% |
10402 | AME | LTE-TDD 50% RB, 15 MH2. 1 UL Sub) LTE-T0O 841 | 298 %
10483 | AAE | LTE.TDD (SC-FDMA, 50% RB, 15 Mz, 64-0AM. UL Sub) LTE-TDO B55_| +96%

70498 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK, UL Sub) LTE-TOD 774 | £96%

10495 | AAF | LTE-TDD (5C-FOMA, 50% RS, 20 MHz, 16-QAM, UL Sub) LTE-TDD B37 | +96%

0436 | AAE | LTE-TDD (SCFOMA, 0% RS, 20 MHz, 63-0AM, UL Sub) LTE-TDD 54 | +90%
10497 | AAB | LTE-TOD (SCFOMA, 100% RB, 1.4 MHz, QPSK, UL Sub) LTE-TDD 767 | +86% |
10498 | AAB | LTE-TDD { A, 100% RB, 1.4 MHz, 16-QAM, UL Sub) LTE-T0D 840 | +00%
10458 | AAB | LTE.TDD (SC-FDMA, 100% RS, 1.4 MHz, 64-0AM, UL Sub) LTE-TDD 865 | t06%
10500 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK, UL Sub) LTE-T0D 767 | £96%
10501 | AAC mz-mo":%—rm‘m RE. 3 MHZ. s “16-QAM. UL 5ub) LTE-TD0 BA4 | 296%
10502 | AAC | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, G4-QAM, UL Sub) LTE-TDD B.52 | 296% |
10503 | AAF | LTE-TDD (SC-FOMA. 100% RB, 5 MHz, QPSK, UL Sub) LTE-TOD 72 | 496%

30504 | AAE | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 16-0AM, UL Sub) LTE-TOD B3l | $96%
10506 | AAF | LTE-TOD (SC-FOMA, 100% RB, 5 MHZ, 64-QAM, UL Sub) LTE-TDD 854 | +96%

0506 | AAF | LTETDD (SCFOMA, 100% RB, 10 Wz, GPSK, UL Sub) LTE-TDD 774 | £06%
10607 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 18-QAM, UL Sub LTE-TOD 36 | +06%
10608 | AAF Lm-wr‘%"c:m—no { 100% RB, 10 MRz, 64-QAM, UL Sub) | LTE-T0O 55 | +96%
10608 | AAE | LTE-TDD (SC-FDMA, 100% B, 15 MHz, QPSK, UL Sub) LTE-TDO 09 | =96 %
10510 | AAE | LTE-TDD (SC-FOMA, 100% RB. 15 MHz, 16-QAM, UL Sub) LTE-TOD 649 | 296%
10511 | AAE | LTE-TDD (SC-FOMA, 100% RB. 15 MHz, 64-QAM, UL Sub) LTE-TDD 851 | +96%
10512 | AAF | LTE-TOD (SC-FDMA, 100% RB, 20 MHz. QPSK_ UL Sub) LTE-TOD 74 | +96% |
10613 | AAF_| LTE-TDD A, 100% RB, 20 MHz. 16-GAM. UL Sub) LTE-TDD 342 | 496%
10514 | AAF | LTE-TDO {(SC-FDMA, 100% RS, 20 B4-0AM, UL Sub) LTE-TD0 B45 | +96%
10515 | AAA | IEEE 802 116 WIFI um“ﬁ‘ﬁ( .zmpni‘, 95pc 9c) WLAN 166 | +0.6 %

0516 | AAA | IEEE BOZ 110 Wikl 2.4 GHz (DSSS, 5.5 Mbps, 98pc de) WLAN 157 | 0.6 %
10617 | AAA | IEEE B02.11b V/iFi 2.4 GHz (0SS5, 11 Mops, 99pc dt) WLAN 158 | £068%
10518 | AAB | IEEE B02.11a/h WIFI § GHz (OFOM, 9 Mbos. 89pc &c) WLAN 823 | 296%

10518 | AAB | IEEE B02.11ai Wiri 5 GHz (OFOM, 12 Mbps, 99p¢ dc WLAN 833 | 206% |
10520 | AAB | IEEE 802.11a/h WiFi 5 GHz (OFOM, u%@«: WLAN 812 | +96%
10527 | AAB | IEEE 802.11am WIFi 5 GHz (OF DM, 24 , 99pc do WLAN 797 | +56%
10522 | AAB | IEEE 802 11ai WIFi 5 GHzZ (OFDM. 36 Mbgs, 39p¢ oo} WLAN B45 | +06 %
10623 | AAB | IEEE BOZ 11am WIFI 5 GHz {OFDM, 48 Mbps, 89pc oc) WLAN 0B | +96%

10524 | AAB | IEEE 802 11&M WiFl 5 GHz (OF DM, 54 Mbps, B3pc o) WLAN 27 | 296 %
10525 | AAB | IEEE 602118 Wi (20MHZ. MCSD, Spc de WLAN 36 | 286%
10526 | AWAB | IEEE B802.118c WiFI MCS1, 89pc do WLAN 42 | $96% |
10527 | AAB | 1EEE B02.11ac WiFi (20MHz, MCS2, 98pc dc) WLAN 821 | £96%
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10628 | AAB | IEEE BOZ.118c WIFI (20MHz, CS3, Gape oc) WLAN 5.36_| 96 % |
10529 | AAB | IEEE B02.11ac WIFi {20MHz, MCS4. 99pc d) WLAN 836 | +96%
10531 | AAB 1150 WIF| (20MHz. MCS6. 98pe de) WLAN 843 | $96% |
10532 | AAB | IEEE B02 118 WIFI (20MHz, MCST, 88pc dc) WLAN 829 | +96%
10533 | AAB | IEEE B02.11ac WIFi (20Mitiz, MICS8, 98pc dc) WLAN 338 | +96%
10534 | AAB | IEEE 802.138¢ WIFI (40MHz, MCSG, 38p¢ de WLAN 145 | $96%
10536 | AAB | IEEE 802.11ac WIFi (10MHz, MCS1, 99pc dc WLAN 345 | +96%
10636 | AAB | IEEE 802.11ac WIFI (40MHz, MCS2, 98pc dc WLAN 832 | r06%
10537 | AAB | IEEE 802 118c WiFi (40MHZ, ucs% 9apc do WLAN 844 | +0B%
10538 | AAB | [EEE BO2 1 Tac Wi (A0MHZ, MCS4, 59pc 0c) WLAN 54 | 208%
10640 | AAB | IEEE BOZ 11a0 WIF) {(20MHz, MCS6, 99pe Oc) WLAN 38 | +06%
10541 | AAB | IEEE B2 118c WiiFi (40MHzZ, MCST. 89pc do) WLAN 846 | +08%
(10542 | AAB | IEEE 802 11sc WIFI (20MHz. MCSE, 98pc do WLAN 65| +96%
10543 | AAB | IEEE B602.11ac WIFI (40MHz, MCSS '.'aopcgﬁ"}ac WLAN 65 | +96% |
10540 | AAB | IEEE 802 11ac WiFi (B0MHZ, MGS0, 99pc dc) LAN 47 | $96%
10545 | AAB | IEEE 80Z.11ac WIFI (G0MMz, MCS1, 98pc dc) WLAN 855 | $96% |
10546 | AAB | IEEE 802.11ac WiFi (B0MHz, MCS2, 98pc dc) WLAN 835 | $96% |
(70547 | AAB | IEEE 802 1180 WiFl (BOMHz, MCS3, B9pc dc} WLAN 49 | +06% |
10548 | AAB | IEEE 802 11ac WiFi (B0MHzZ, MCS4, 89pc ) WLAN 37 | *06%
10550 | AAB | IEEE B02 11ac WiFi {(80MHz, MCSE. S9pc 0c) WLAN 38 | +06%
10551 | AAB | IEEE BO2 118c WiFi (80MHzZ, MCST, 99pe oc) VALAN 50 | £96%
10552 | AAB | IEEE B02.11ac WiFi (B0MH2. MCSS, 98pc dc) WLAN A2_| 296%
10853 | AAB | IEEE B02.118c WIFI (80MHz, MCSS, 98pc dt) WLAN 45 | +96%
10554 | AAC | IEEE B02.11a: Wi (160MHZ, G oo WLAN 848 | +86%
10565 | AAC | IEEE 802.11ac WIFI (160MHz, MCS1, 93pc d¢ WLAN 847 | +96%
10556 | AAC | IEEE 802 11ac WiFi (180MHZ. MCS2, 99pc do WLAN 850 | +96%
10557 | AAC | IEEE 802 11ac WiFI (160M¥z. MCS3, 88pc dt) WLAN 852 | £t96%
70558 | AAC | IEEE BOZ 1 1ac Wi (160MHz, MCS4, 88pc dc) WLAN 161 | £96 % |
10560 | AAC | IEEE 802 11ao Wiari {160MHz, MCSS, 95pc dc) WLAN 373 | 206%
10561 | AAC | IEEE B02.118c WiF { 160MHz, MCS7, 99¢ dc) WLAN 5.56_| 9.6 %
10562 | AAC | IEEE B02.118c WIFI (1 MCSB, B9pc ¢c) WLAN BB | +96%
10563 | AAC | IEEE B02,11ac WIFI (160MHZ, MCS9, 99pc 0o} WLAN 77 | 296%
10564 | AAA ﬁﬁﬁﬁﬁ#ﬁ%&pwammmmmﬁax WLAN 25 | 196%
10565 | AAA | IEEE 802 11g WiFi 2.4 GH2 (DSS5-OFDM, 12 Mbgs, 99pc de WLAN 45 | 496%
10566 | AAA | IEEE 802.11g WIFI 2.4 GHz (DSSS-OFDM, 18 o WLAN 13| $00% |
10867 | AAA | IEEE 802 119 WiFi 2.4 GHZ (DSSS-OF DM, 24 Mbgs. Gapc do) WLAN 300_| +96%
10568 | AAA | IEEE BO2 11 WIF| 2.4 GHz , 38 Mbps, 59ps oc) WLAN 37 | £96% |
10669 | AWAA | IEEE B02.11g Wil 2.4 GHz (DSSS-OF DM, 48 Mbps, 99ps da) WLAN 10| 296%
10570 | AAA | IEEE B02.110 Wi 2.4 GRzZ (D5SS-OFOM, 54 Mops, 99pc do) WLAN 30 | +86%
0571 | AMA ﬁ?ﬁﬁ%Wﬁua&a&a: B0pc dc WLAN 199 | 496%
10572 | AAA | IEEE 02.110 WIFI 2.4 GHz (DSSS. 2 Mbpe. 80pc do WLAN 199 | +96%
10573 | AAA | IEEE 802.110 WiFi 2.4 GHz (DS9S, 55 Mbps, 80pc 4t WLAN 198 | +96%
10574 | AAA | IEEE 802,110 WIFI 2.4 GHz 11 o WLAN 108 | £9.6% |
10576 | AAA | IEEE 802 119 WiF1 2.4 GHz (0SSS-OFDM, & Mbps, 90pc d, CWLAN 8.59 | +06%
10576 | AAA | IEEE 802 11g Wirl 2.4 GHz (DS5S-OF DM, 8 Mbps, 90pc dc) WLAN B60 | £9.6 %
10577 | AMA m&mu:wnueuﬁﬁﬁﬁﬁ%%%&p&; WLAN 70| 296%
10578 | AAA | IEEE 80211 WiFi 2.4 GHz (DSSS-OFDM, 18 Mps, 90pc da) WLAN 49 | :96%
10578 | AAA | IEEE BO02.11g Wi 2.4 GHZ , 24 Mibps, 90pc dc) WLAN 36 | 296% |
10590 | AAA | IEEE 802,119 WIF) 2.4 GHz (DSSS-OFDM, 36 Mbps, 90pc dc) WLAN B.76 | 296% |
10581 | AAA | IEEE 802.11g WIF1 2.4 GHz m‘m 38 Mbgs, 90pc dc) WLAN 835 | 196%
10582 | ARA | IEEE 802 11g WIFI 2.4 GHz . 54 Mbps, 90pc dc) WLAN 87 | $56% |
10583 | AAB | IEEE 802 11am Wil 5 GHz (OF DM, & Mbps, 00pc dc) WLAN 59 | $96% |
10584 | AAB | IEEE BOZ 1 1M WIFI & Gz (OFDM, 8 Mbps, §0pc de) WLAN B0 | +96%
10585 | AAB | IEEE B02 11 Wirl 5 GHz (OF DM, 12 Mbps. 80pe dc) WLAN 70 | *96% |
10688 | AAB | IEEE B02.11a/h Wiki 5 GHe (OFDM, 18 Mbps, 90ps da) WLAN 49 | s06%
10567 | AAB | IEEE BOZ.11alh WiFl § GHz (OFDM, 24 Mbps, 80pc dc) WLAN B.36 | :96%
10588 | AAB | IEEE BO2.11a/ Wiri 5 GHz (OFDM, 36 Mops, 90p¢ dc) WLAN 876 | +96% |
10580 | AAB | IEEE B02.11alh WiFi 5 GHz (OFDM, 46 Mbps, 90pc dc) WLAN 835 | +96%
10500 | AAB | TEEE 802.11ah WIFi 5 GHz (OFOM, 54 Mbgs, S05c dc) WLAN 367 | +06%
10591 | AAB | TEEE 802,110 (HT Mixed, MCS0, 90pc do) WLAN 563 | t0.6%
10692 | AAB | IEEE 802.11n (HT Mixod. 20MHz, MCS1, 909¢ dc WLAN 378 | 06 %
10553 | AAB | IEEE BOZ 11n {HT Mixed, 20MHz. MGS2, 90pC 6C WLAN 864 | 206%
10584 | AAB | IEEE 802 11n (W1 Mixed, 20MHz, MCS3, S0pc o WIAN 874 | £96% |
10685 | AAB | IEEE BO2.11n (T Mixed, 20MHz, MCSA. 0pe 00) WLAN 374_| :96%
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10666 | AAB | IEEE 802 11n (HT Mixed, 20MH2. MCSS5. B0pc O, WLAN B71 | +96%
105 AAB | TEEE BOZ 11n (HT Mixad, 20MHz, MCSE, 80pc de WLAN 872 | +96%
10508 | AAB | IEEE B02.11n (HT Mixed, 20MH2 MCST, B0pE ¢ WLAN 50| +06%
10505 | AAB | FEEE B02.11n (HT Moxed, 40MHz, MCSO, 90pc de WLAN 79 | +96%
10600 | AAB | IEEE 502.11n (HT Mixed, 40MHz, MCS1, 90pc do WLAN B3 | +96%
10601 | AAB | IEEE 802.11n (MT Mixed, 20MHz. MCS2, 90pc d WLAN 382 | £9.6%
10802 | AAB | IEEE B02.11n (HT Mixed, S0MHz, , 90pc e WLAN 564 | +96%
10603 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS4, 900¢ dc. WLAN 103 | +96%
10604 | AAB | IEEE 802.11n (HY Mixnd, 20MHz, MCS5, 90pc dc WLAN 876 | +86% |

70605 | AAB | IEEE 802.11n (HT Mixed. 40MHz, MGS8, 90pc dc WLAN 897 | +06%
10606 | AAB | IEEE 802 11n (HT Mixed, 40MHz, MCS7, 909¢ dc WLAN 882 | +06%
10607 | AAB | IEEE 802.11ac WiFl (20MHz, MCS0, 80pc o) WLAN 64 | £06%
70608 | AAB | IEEE 802 11ac Wikl (20MHz, MCS1, 80pc 8¢} WLAN 77| £969
10608 | AAB | IEEE 802 11ac WiFi {20MHzZ, MCS2. S0pc oc) WLAN 57 | +0.6%
10610 | AAB | IEEE auumvm—%zm"“ﬁz. MCS3, B0pe o3) WLAN 576 | £96%
10641 | AAB | IEEE B0Z.11nc WIFi (20MHz, MCSd, B0pc d2) WLAN B70_| 296%
10612 | AAB | IEEE B02 118 WiFi {20MHz, MCSS, S0pc c) WLAN B77 | 296%
10613__| AAB | IEEE BO2.118c WiFi (20MHZ. MCS6, 80pc dc WLAN 394 | 296 %
10614 | AAB | IEEE B02.11ac WIFI (20MHz, MCS?, 80pc dc WLAN 850 | +06%
10615 | AAB | IEEE B02.11ac WIFI (20MHZ, MCSS, 90pc dc, WLAN 882 | 49.6%
10616 | AAB | IEEE B2 11ac WIFI (40MHz, MCSO, 90pc oc WLAN 82 | 306%
10617 | AAB | IEEE 802 11ac WIFl (40MHz, MCS1, 90pC do WLAN B1 | +86%
Ti0616 | AAB | IEEE 802.11ac WIFi (40MHZ, 80pc de WLAN 58 | $96%
10618 | AAB | IEEE 802.11ac WIFI (40MHz, MCS3, 90pc &c) WLAN 366 | +06%
10620 | AAB | IEEE 802.11ac Wiri (L“"mm % oc) WLAN 387 | $9.6% |
10621 | AAS | IEEE 802 115C WiFl (40MHz, MCS5, 80pc o WLAN T7_| +06%
10622__| AAB | IEEE B02 1180 Wiri (40MHzZ, MCSE, $0pe 6 WLAN 68 | +06%
10623 | AAB | IEEE BO2 1100 Wi (S0MHz, MCST. S0pe 06 WILAN B2 | 08%
10624 | AAB | IEEE BOZ.118C Wil (40MHzZ, MCSE. S0pc o WLAN 96| £96% |
10625 | AAB | IEEE B02.11mc WiFl (40MH2. MCSE. Bipe o WLAN 96 | +96%
10626 | AAB | IEEE BO2 11ac WIFI (B0MHz IACSD, S0pc de WLAN 83| +96%
10627 | AAB | IEEE BO2.118¢ v#“(mz“"mﬁﬁ dc WLAN B88_ | +96 %
10628 | AAB | IEEE B02.1%ac WIFI (B0MHz. MCS2, 80pe do WLAN B71 | 296%
10828 | AAB | [EEE 502.11ac WIFI (B0MHZ, MCS3, 90p¢ dc) WLAN 85 | $96%
10630 | AAB | TEEE B02.11ac Wi (BOMHZ, MCSA, 90pc dc) WLAN 72_| $96%
10631 | AAB | IEEE 802.11ac WIFI (BOMHz, MCSS, S0pc dc) WLAN 81 | +96% |
10632 | AAB | IEEE 802.11ac WiFl (B0MHz, MCSS, 90pc de) WLAN 74 | 498% |
10633 | AAB | IEEE B02 11ac WiFl (B0MHz, MCS7, 90p¢ 4¢) WLAN B3 | £96%
10634 | AAB | IEEE 802 11ac WiEl (BOMHz, S0pc dc) WLAN 880 | £06% |
10635 | AAB | IEEE 802 118c uﬁL““%‘(mn; B0pe 0c) WLAN 181 | £06%
10636 | AAC | IEEE B0Z 11ac WiFl (160MHz, MCSD, 90p¢ dc) WiAN 83 | 98%
10637__| AMC | IEEE B2 116c WiFi {160MHz, MCS1, 90pc dc) WLAN 79 | 96 % |
10628 | AAC | IEEE B02 1 1o WiFi {160MHZ, MCS2, 909C dC WLAN 886 | £98%
10538 | AAC | IEEE B802.115c WIFI (1B0MHz, MCS3, 90p¢ 6c WLAN B85 | 296% |
10640 | AAC | IEEE B02.116c WiF| (160MHz, MCS4, 90pc ac WLAN 96 | 96% |
10641 | AAC | IEEE B02.11ac WIFi (160MHzZ, MCSS, S0pC 0c) WLAN 906_| 296 % |
10842 | AAG | IEEE 802 11ac WIFI (160MHz, MCSB, S0pc ¢ WLAN 906 | 29.6% |
10643 | AAC | IEEE 802.118c WIFI (160MHz, MGST, 90ps oo WLAN 589 | +96 % |
10644 | AAC | IEEE 800.11ac WiFi (100MHz, MCSB, S0pc 00 WLAN 905 | 296 % |
70645 | AAC | IEEE 802.11ac WIFI dw;g“ WLAN 911 | +06%
10646 | AAG | LTE-TDD (SC-FOMA, 1 RB. 5 MHZ QPSK, UL S0b=2,7) LTE-TOD 1196 | +96%
10647 | AAF | LTE-TDO (SCFOMA, 1 RB, 20 MHz, OPSK. UL Sub=2.7) LTE-TOD 11.96 | 06 % |
10648 | AAA_| COMAZ000 (1x Advanced) COMAZ000 345 | +96%
10852 | AAE | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-TO0 6.9 06 %
10663 | AAE | LTE-TDD (OFDMA, 10 MHz, E-TM 3 1, Clpping 24% LTE-T00 742 | 9.8 %
1065 | AAD | LTE-TOD (OFDMA, 15 MHz, E-TM 3.3, Clpping 4d% LTE-TOO 696 | 296%
10655 | AAE | LTE-TOD (OFDMA, 20 MHz, E-TM 3.1, Cloping 247% LTE-T00 721 | :96% |
10658 | AAA_| Pulse Wavelon (200Hz, 1 Test 1000 | 296%
10658 | AAA | Pulse Waveform (200Hz, 20% Test 699 | +96%
10860 | AAA | Pulse Wavaform {200Hz, 40%; Tesl 398 | $+96% |
10861 | AAA_| Pulse Waveform (200Hz, 60% Test 222 | 496%
10662 | AAA | Pulse Wavaform (200Fz, 80% Test 087 | +96%
10670 | AAA | Biustooth Low Energy Bluetcolh 219 | $98%
10671 | AAA | IEEE 802 11ax (20MHz, MCSO, B0pc 62) WLAN 900 | +96%
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10672 | AAA | IEEE B02.118X (20MHZ, MCS1, 90pc oc WLAN 857 | +96%
10873 | AAA EE 802, 11ax (20MHZ, MCS2, S0pC 00 WLAN 878 | +96%
10674 | ARA | IEEE B02.11aX (20MHz, MCS), 90pa oo WLAN 874 | +06%
10875 | AAA | IEEE B02.11ax (20MHz. MCS4, 80pc de WLAN 100 | +96%
10676 | AAA_| IEEE 802.11ax {20MHz, MCS5, 80pc de WLAN 877 | =06 %
10677 | AAA | IEEE 802 11ax (20MHz. 1ACSD, de WLAN 873 | £96% |
10678 | AAA | IEEE BOZ 1 1ax (20MHz CST, 90pC VILAN 78| 296 %
10679 | AMA | IEEE B02.118x (20MHz. MCS8, 90pc dt WLAN B9 | 296 %

10880 | AAA | IEEE B02.11ax (200Hz, MCS9, 90pC 40 WLAN 80 | +96%

10681 | AAA | IEEE B02.11aX (20MHz, MCS10, 90pe dc) WLAN 62 | 296%

0662 | AMA | IEEE B02.13ax (20MHz, MGS11, 90pc dc) WLAN 83 | $98%
10683 | ARA | IEEE 802.1%ax (20MHz, MCSD, 88pc de) WLAN 42 | +96% |
10684 | AAA | IEEE 802.118x (20MHzZ, MCST, 99pc oc) WULAN 26 | +96% |

30685 | AAA | IEEE 802.11ax (20MH2, MCS2, Sape oa) WCAN 133 | +66%
10686 | AAA | IEEE 802.11ax (20MHz, MCS3, 83pc dt) WLAN 28 | t06%
10687 | AAA | IEEE 802.11ax (20MH2 MCS4, 99pc dt) WLAN 845 | +96%
10688 | AAA | IEEE BO2.11ax {20MHz. MCSS, 99pc dc) WLAN 820 | 06
10680 | AAA | IEEE 802 118x {20MHz. MC56, 99pc de WLAN B55 | #96%

70650 | AAA | IEEE 802 11ax (20MHz. MCST, 990C dC. WLAN 820 | 208%
10691 | AAA | IEEE BO2.11a% (200MHz, MCS8, 99p¢ de WLAN 25 | 296 % |

10692 | AAA | IEEE B02.11ax (20MHz, MCSS, 98pc do WLAN 20 | 296%
10893 | AAA | IEEE 802 11ax MCS10, 98pc de) WLAN 25 | 9.

10688 | ANA | IEEE B02.11ax (20MHz, MCS11, 99pc dc) WLAN 57 | 9.

70695 | AAA | IEEE 802, 11ax (4GMHE, | G0pc oc) WLAN 78 | +06%
10696 | AAA | IEEE A02. | 1ax (A0MHz, MCS1. B0pe do) WLAN 9 +96% |

(10637 | AAA | IEEE 802 11ax (40MHz, MCSZ, S0pc do) WLAN 3 + 88 %
10686 | AAA | IEEE B2 11ax (406Hz. MCS3, 90pt dt) WLAN 863 | +06 %

70689 | AAA | IEEE BOZ 118x (40MHz. MCS4, 90pa de) WLAN BB2 | £9.6 %
10700 | ABA | IEEE 802 11ax (40MH2, MCS5, 90pC dc WLAN B73 | 296 %
10701 | AAA | IEEE B02 11ax (A0MHz, MCSE, S0pc dc WLAN 886 | £96%
10708 | AAA | IEEE B02.118x (40MHzZ, MCST, 90pc dc WLAN B70 | £9.6%
10703 | AAA | IEEE B02. 1 1ax (40MHz, MCS8, 80oc do WUAN 882 | +96% |
10704 | AAA | IEEE B02.11ax (40MHz, MCS9, S0pc dc WLAN 56| 206%
10705 | AAA | IEEE B02.11ax (J0MHz, MCS10, 904¢ dc) WLAN 69 | 296% |
107068 | AAA 13ax (40MHz, MGS11, 90pc de) WLAN 86 | +96%
10707 | AAD | IEEE 802.17ax (40MH2, . B4pe o} WLAN 332 | +96%

10708 | AAA B02.11a% (40MHz, MCS1, B9pe do) WLAN 55 | £+9.6%
10708 | AAA | IEEE 802.17ax (40MHz, MCS2Z, da) WLAN 33 | +96%
10710 | AAA | IEEE B02.17ax (A0MHz. umﬁ‘!m“ o WLAN 129 | +96% |

(10791 | AAA | IEEE 802 11ax (40MHz, MCSA, G9pc O¢ WLAN 35 $906%
10712 | AAA | IEEE 802 118% (4 WCSH, B8pe de WLAN 67 | +06%
10713 | AAA | [EEE 802 110x (40MHz. MCSE, 98pc dc WLAN 33 | £96% |
10714 | AAA | IEE T1ax (40MHz. MCS?, 95p¢ dc, WLAN 26| £96%
10715 | AAA | [EEE BOZ 118% (40MHZ, MOS8, 99pC dc) WLAN 545 | 2068 %
10716 | AAA | IEEE B02.1 1ax (J0MHz, MCS3, 99pc dc) WLAN BA0 | 2965
10717 | AAA | I "1 1ax (40MHz, MCS10, 99pe de) WLAN 48 | 206 %

10718 | AAA | IEEE B0Z.11ax (40MHz, MCS11, 99pc d WLAN 24 | 206%
10718 | AAA | IEEE B02.11ax (B0MHzZ, MCSD, 90pC 6¢ WLAN 81 | 496

10720 | ARA | IEEE 802, 17ax (B0MHz, MCS! cc WLAN 87 | :96%
10721 | AAA | IEEE 802 '.'ﬁ'u“"‘_“Wm. Em!I o) WLAN 76 | 296%
10722 | AAA | IEEE 802.11ax (80MHz, MCS3. B0pc dz) WLAN 55 | +96%
10723 | AAA | IEEE B02 118X {(B0MHZ WGS4. 90ps WLAN 9 70| +9.6% |
10724 | AAA | IEEE BO2 11ax (B0MMz, MCS5, B0pc de WLAN 390 | 186%
10725 | AAA | IEEE B02 118X (80MHz. MCSE, do WLAN 74| +06%

70726 | AAA_| IEEE B02 112 (80MH2. MCS7, 90pC dc) WLAN 72 | £t96%
10727 | AAA | IEEE B02.11ax (80MHz, MCSS, 8Dpc dc) WLAN 66 | 08 %
10728 | AAA_| IEEE BO2.11ax MCS9, 90pc dc) WLAN 65 | £96% |
10722 | AAA | IEEE B02.11ax [BOMHz, MCS10, 90p¢ dc) WLAN 54 £96%

10730 | AAA | IEEE B02.1 18X (BOMHz, MCS11, 90pc dc) WLAN 67 | 296 %
10731 | AAA | IEEE B02.11ax (BOMHEZ, MCSD, §9pc 0c) WLAN 42 | 296 %

10732 | AAA | IEEE BUZ.11ax (BOMHz, MCST, B9pc o) WLAN 45 | $96% |
10733 | AAA | IEEE 802.11ax (BOMHzZ, MGS2, G9pc o) WLAN A0 | +96%
10738 | AAA | IEEE B02.17ax (BOMHz, MCS3. 89pc oc) WLAN 25 | 196%
10735 | AAA | IEEE B0Z.11ax (B0MHz, MCSA, 99pc do) WLAN 833 | +06%
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70736 | AAA | IEEE 802.11ax (BOMHz, MCS5, 89pc 0c) WLAN 827 | £86%
10737 | AAA | IEEE 802.13ax (BOMHz, MCSB, S9pc dc) WLAN 836 | +96%
10738 | ARA | IEEE 802.11ax (BOMHz, MCS7, Sapc 00) WLAN 842 | +06%
10738 | AAA | IEEE 802.11ax (B0MHz, MCSE. G3pa de) WLAN 829 | £96%
10740 | AAA | IEEE 802 11ax {80MH2, MCSB, S8pc dc) WLAN 848 | +06%
0741 | AAA | IEEE 802 11ax (A0MH:. MCS10. B9pC 05) WLAN 840 | £96%
10742 | AAA | IEEE 802 11ax {30MHz, MCS11, 99pc oc) WLAN BA3 | +06%
10743 | AAA | IEEE 802 11ax {160MHz, MCS0. 80pc O2) WLAN 94 | 295% |
10744 | AAA | IEEE B2 118x (160MHz, MCS?. S0pe 0c) WLAN 16| £06%
10745 | AAA | IEEE 802.11ax (160MHz, MCS2, S0ps dc) WLAN 83 | 296 %
0788 | AAA | I T1ax (160MHz, MCS3, 90pt de) WLAN )11 | 298 %
10747 | AAA_| IEEE B02.11ax (160MHZ MCS4, 80pc dc) WLAN 304 | 96 % |
10748 | AAA | \EEE B0Z.1tax (160MHz. MCSB, 90pc dc WLAN 93 | +98%
10748 | AAA | IEEE 802.11ax (160MHz. MCS6, 90pc dc WLAN 80 | 296%
10750 | AAA | IEEE 802 11ax (160MHz, MCS7, 80pc dc) WLAN 79 | $96%
10751 | AAA | IEEE 802.13ax (160MHz, MCSS, 90pc dc WLAN 182 | +96%
10752 | AAA | IEEE 802.11ax | 160MHz, MCSI, 90pc dc) WLAN 881 | +96% |
10753 | AAA | IEEE 802 11ax (160MHz, MCS10, 90pc dc) WLAN 900 | +9.6%
10754 | AAA | IEEE 802.11ax {160MHz, MCS11, 90pc dc) WLAN 894 | +06 % |
10755 | AAA | IEEE 802 11ax {1G0MHz, MCSO, S9pc 06) WLAN B4 | 96 %
10756 | AAA_| IEEE 802 11ax {160MHz, MCS1. S9pc oe) WLAN 877 | 96 %
10757 | AAA | IEEE 802 11ax (160MHz, MCS2, 89pc 90 WLAN B77 | =096 %
16758 |EEE 802.17ax (160MHz, MCS3, 99pe o0 WLAN 69 | +96% |
10758 | AAA | IEEE B02.118% (160MHz, MCS4, 98pc de WLAN 58 | 296%
10760 | AAA | IEEE BO2.11ax (180MHZ MCSS, 99pc de WLAN 49 | +96%
10761 | AAA | IEEE BU2.1 Yax (160MHz, MCS6, 99pc dc WLAN 58 | 496%
10762 | AAA | IEEE B02.138% (160MHz, MGST, 99pc dc WLAN 49 | +96%
10763 | AAA | IEEE B02.11ax (160Mrz, MCS8, 99pC do WLAN 63 | +96°
10764 | AAA | IEEE 802 11ax (160MHz, MCS8, 99pc dc WLAN 154 | £0.0%
10765 | AAA | IEEE 802.11ax (160MHz, MCS10, 09pc dc WLAN 354 | +06%
10766 | AAA | IEEE B02 11ax (160MHz, MCS11, B8pc de WLAN 351 | +90%
0767 | AAC | 5G NR (CP-OFDM, 1 A5, § MHz, QPSK. 15 kHz) SGNRFRITOD | 788 | =06 %
10768 | AAC | 5G NR (CP-OFDM, 1 RS, 10 MHz, OPSK, 15 kHzj SGNRFRITOD | 801 | £96%
10769 | AAC | 5G NR (CP-OFDM, 1 1B, 15 MHz, QPSK, 15 kHz) 5G NR FR1 TDD 50 =06 %
10770 | AAC %N%cp-OFWARs.zomum“‘ﬂsw 5G NR FR1 TDD 0 +96 %
10771 | AAC NR (GP-OFDM, 1 RB, 26 MHz, QPSK, 15 kH 56 NR FR1 TOD 0 166 %
10772 | AAC | 5G NR (CP-OFDM. 1 RB, 30 MHz, QPSK, 15 kHz| 5G NR FR1 10D 23 | 296%
10773 | AAC | 5G NR (CP-OFDM, 1 RB. 40 MHz, QPSK, 15 5G NR FR1 TDD 03 | 496%
10774 | AAGC | 50 NR (CP-OFDM, 1 RB, 50 MHz, QPSK. 15 krlz 5G NR FR1 10D 02 | 296%
10775 | AAB | 5G NR (CP-OFDM. 50% RB. 5 MHz, GPSK, 15 ki) 5G NR FR1 10D 31 | 296%
10776 | AAC | 56 NR {CP-OFDM, 50% RB. 10 MHz, OPSK. 15 kHz) 5G NR FR1 100 30| 296%
10777 | AAB_ | 5G NR (CP-OFDM, 50% RB, 15 MHz, GPSK, 15 kHz) 5G NR FR1 10D 30 | 96 %
10778__| AAC | 5G NR (CP-OFDM, 50% RB. 20 MHz, QPSK. 15 kiz) 5G NR FR1 TDD 124 | +96%
10778 | AAB | 50 NR (CP-OFOM, 50% RE, 25 MHz. QPSK. 15 ki) 5G NR FR1 100 842 | +06% |
70780 | AAC | 5G NR (CP-OFDM, 50% RB, 30 MHz. GPGK, 15 kHz 5G NR PRI TDD 138 | +9.6%
10781 | AAC | 5G NR (CP-OFDM, 50% REB, 40 MHz, OPSK, 15 kHz 5G NR FR? T00 3B | +06%
10782 __| AAC | 5G NR (CP-OFDM, 50% RB, 50 MHz, OPSK, 15 kHz 5G NR FR1 100 43 | +06%
10763 | AARC | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK, 15 kHz, 5G NR FR1 TDO 31 | s96%
10784 | AAC | 5G NR (CP-OFDM. 100% RB. 10 MHz, OPSK_ 15 kriz) SGNRFRITOD | 828 | 296 % |
10785 | AAC | 5G NR (CP-OFDM. 100% RB, 15 MHz, QPSK, 15 kHz) 5G NR FR1 TOD B4D | +98 %
10786 | AAC | 5G NR (GP-OFDM, 100% RB, 20 MHz. QPSK. 15 SGNRFR1TDD | B35 | +96%
10767 | AAC | 50 NR (GP-OFDM, 100% RB, 25 MHz, QPSK, 15 kHz 5G NR FR1 THD B4 | 296%
10788 | AAG | 5G NR {CP-OF DM, 100 E'%‘.'ao Wiz, GESK, 15 Wiz SG NR FR1 10D B39 | 96 % |
10789 | AAG | 5G NR (CP-OFDM, 100% RB, 40 MHz, OPSK, 15 kHz) %G NR FR1 10D 837 | +96%
10790 | AAC | 50 NR (CP-OFOM, 100% RB, 50 MHz, QPSK, 15 kHz 5G NR FR1 100 839 | +96% |
10791 | AAC | 5G NR (CP-OFDM, 1 RB, 5 MHz2, QFSK, 30 5G MR FR1 10D 783 | +96% |
10792 | AAC | 4G NR (GP-OFOM, 1 RB, 10 MHZ. ( opsx_‘Tr’. mz!E ] 5G NR FR1 100 92 | +96%
10795 | AAC | 56 NR (CP-OFDM, 1 RB, 16 Mz, GPSK, 30 kHz) 5G N FR1 TDO 795 | to¢
10794 | AAC | 5G NR (CP-OFDN, 1 BB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 100 762 | +96%
10795 | AAC | 5G NR (CP-OFDM, 1 RS, 25 MHz, OPSK, 30 kHz) 5G NR FRI 100 TB4 | 96 %
10786 | AAC | 5G NR (CP-OF DM, 1 RS, 30 MHz, QPEX, 30 K 5G NR FR1 TDD 782 | £96%
10797 | AAC | 50 NR (CP-OFDM, 1 RB, 40 WMHz, QPSK, 30 EG NR FR1 TDD BO1 | 206%
10798 | AAC | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 30 K SGNRFR1TDD | 769 | 296% |
10728 | AAC | 5G NR (CP-OFDM. 1 RB, 60 MHz, QPSK. 30 kHz) 5G NR FR1 10D 793 | 296% |
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70801 | AAC | 5G NR (CP-OFDM, 1 HE, 80 Mikz, OPSK, 30 kHz) 5G NR FRI 100 750 | +06%
0802 | AAC | 5G NR (CP-OFOM, 1 RS, 90 MHz, OPSK, 30 kHz) %G NR FR1 10D 787 | +06%
10803 T AAC | 5G NR (CP-GFOM. 1 RS, 100 MHz, QPSK, 30 kHz) 5G NR FR1 10D 93 | 296%
0805 | AAC | 5G NR (CP-OF DM, 50% RB, 10 MHz, QPSK, 30 K 5G NR FR1 TDD 34 | 2986 %
10806 | AAC | 5G NR (GP-OFDM, 50% RB, 15 hHz, QPSK, 30 kHz 5G NR ER1 100 a7 | 496% |
10809 | AAC | 5G NR (CP-OFDM, 50% RB, 30 MHz, OPSK. 30 kH. 56 NR FR1 100 34| 396%
10810 | AAG | 56 NR (CP-OF DM, 50% RB. 40 MHz, QPSK. 20 5G NR FR1 10D 34 | +96%
10812 | AAC | 5G NR {CP-OFDM, 60% RB. 60 MH2. QPSK, 30 kHz) 5G NR FR1 100 35 | +96%
10817 | AAC_| 56 NR G-OFDM, 100% RS, 5 MHz. QPSK, 30 k1z) 5G NR FR1 100 135 | +96%
0818 | AAC | 5G NR {CP-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) 56 NR FR1 100 24 | +068%
0616 T ARG | 5G NR (CP-OFOM. 100% RB. 15 MHz, GPSK. 30 kM 5G NR FR1 TDO 33 | £06%
10820 | AAC_| 5G NR (CP-OFDM, 100% RB. 20 MHz, QPSK_ 30 5G NR FR1 TDD B30 | +06%
16821 | AAC | 5G NR (GP-OFDM, 100% RB. 25 MHz, QPSK. 30 kHz| 5G NR FR1 TDD 41 | £96% |
10822 | AAG | 50 NR (CP-OFDA. 100% RB, 30 MHz. QPSK, 30 kHz) 5G NR FR1 TDD 41 | 296 %
(10823 | AAC | 5 NR (CP-OF DM, 100% RE, 40 Mz, OPSK, 30 kHz) 5G NR FR1 10D 36 | 296 %
10824 | AAC | 5G NR (CP-OFDM, 100% RB, 50 MHz, OPSK, 30 kHz) &G NR FR1 TDD 839 | $96%
10825 | AAC | 56 NiR (CP-OFDM, 100% RS, 60 MHz, QPSK, 30 kHz 5G NR FR1 TDD 4 +9.6%
10827 | AAG | 5G NR (CP-OF DM, 100% RS, 80 MHz, QPSK, 30 5G NR FR1 100 42 | +96%
0828 | AAC | 50 NR (CP-OFDM, 100% RS, 80 MHz, QPSK, 30 kHz, 50 NA FRT T0D 43 | +96%
50828 | AAC | 5G NR (CP-OFDM, 100% RB, 100 MHz, OPSK, 30 KRz} " 5G NRFR1 100 140 | 06 %
0830 | AAC | 5G NR (GP-OFOM, 1 RB, 10 MHz, GPSK, 60KHz) | 56 NRFR) TOD B3 | 296%
10831 | AAC | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 60 kHz 5G NR FR1 TDD 773 | 296%
10832 | AAG | 5@ NR (CP-OFDM. 1 RB, 20 MHz, GPSK, 80 %G NR FR1 7DD 774 | £96%
10855 | AAC | 56 NR (CP-OFDM. 1 RB. 25 MHz, QPSK, 60 kHz NRFR1TOD | 7.70 | £96%
10834 | AAC | 5G NR (CP-OFDM, 1 RB. 30 MHz, QPSK. 60 KHz) 5G NR FR1 10D 775 | +96%
10835 | AAC | 5G MR (CP-OFDM, 1 RB, 40 MHz, QPSK. 80 kitz 5G NR FR1 100 7.70 | $96%
0836 | AAC | 50 NR (CP-OFOM, 1 RB, 50 MHz. GPSK, B0 kHz, 5G N FR1 TOD 766 | 106%
0837 | AAC | 5G NR (CP-OFOM, 1 AB, 60 Wiz, GPSK, 60 kHE, SGNRFRITOD | 768 | £9.6% |
10838 | AAC | 5G NR (CP-OFDM, 1 RB, 80 MHz, GPSK, 60 kHz 5G NR FR1 100 770 | +86%
10640 | AAC | 5G NR (CP-OFDM, 1 8, 90 MHz, OPSK, 60 kHz 5G NR FR1 100 767 | +0.6%
10841 | AAC | 5G NR 7 RE, 100 MHz. QPSK, B0 kriz) 5G NR FR1 10D 771 | 296 %
10643 | AAC | 50 NR (CP-OFDM, 50% RS, 15 MRz, GPSK, 60 kHz) £G NR FR1 ThD BAD | =96 %
10844 | AAC | 5G NR (CP-OF DM, 50% RB, 20 MHz, OPSK, 60 KH. 5G NR FR1 1DD 34 | +96%
10846 | AAGC | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 60 ML_ 5G NR FR1 100 41 | 296%
10854 | AAC ss"th DM, 100% RB, 10 MRz, QPSK, 60 kHz SGNRFRI1TOD | B34 | +96% |
10855 | AAC | 5G NR [CP-OFDM, 100% RE, 16 MHz, QPSK, 60 kH2; §G NR FR1 T0D 836 | +96%
70856 | AAC | 50 NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 60 kHz SGNRFRITOD | 837 | $96% |
70857 | AAC | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK. 60 kHz) 5G NR FR1 100 835 | +98% |
10658 | AAC | 5G NR (CP-DFOM, 100% RB, 30 MHz, QPSK. 60 kHz) 5G NR FR1 TOD 836 | +98%
10859 | AAC | 50 NR (CP-OF DM, 100% RB, 40 MH2, QPSK. 60 kHz) 5G NR FR1 10D 534 | 06% |
10860 | AAC | 5G NR (CP-OFDM. 100% RB, 50 MHz, OPSK, 60 kHz) 5G NR FR1 TDD 41 | 298 % |
10861 | AAC NR (CP-OFDM. 100% RB, B0 MHz. GPSK, 60 kHz) 5G NR FR1 TDD 40 | 296%
10863 | AAC | 5G NR (CP-OF DM, 100% RB, 80 Mz, OPSK, 60 khz) G NR FR1 1DD 41 | 296% |
10864 | AAC | 6G NR (CP-OF DM, 100% RB, 90 MHz, QPSK, 60 kHz) 5G NR FR1TDD 837 | 496%
10865 | AAC | 50 NR (GP-OFDM, 100% A8, 100 MHZ, GPSK, 60 5G NR FR1 10D a1 | +06%
1 AAG | 5G NR (DFT-5-OFDM. 1 RB, 100 MHz. QP'sm—u!‘an mzf" 5G NR FR1 TDD 68 | 196%
10868 | AAC | 50 NR (OF T-5-OFDM. 100% RE, 100 MHz, QPSK, 30 kHz) 5G NR FRI 100 80 | +96%
10869 | AAD_| 5G N%W( 1 RB, 100 MHz. QPSK, 120 kHz) 5G NR FiR2 TDO 575 | 9.6 % |
70870 | AAD | 5G NR (DF T-s-OFDM, 100% RB, 100 MHz, QPSK_ 120 kHz) 5G NR FRZ DD 86 | +90%
10871 | AAD | 5G NR (DF T-5-OFDM, 1 RE. 100 MHz, 16QAM, 120 kHz) 5G NR FRZ TDD 75 | =06 %
10872 | AAD | 5G NR (DFT-s-OFOM, 100% RS, 100 MHz, 16QAM. 120 kHz) G NR FR2 TDD 52 | 206 %
10873 | MAD | BG NR (OF T-5-OFDM, 1 KB, 100 MHz, G4QAM, 120 kHz) "8G NR FRZ 10D 56 296%
[70874__| AAD | 50 NR (OF T-5-OFOM, 100% RB. 100 100 MHZ. B4QAM, 120 K 5G NR FR2 100 665 | 96 %
10875 | AAD | 5G NR (CP-OFDM, 1‘%’5‘."10'6»4&, QPSK, 120 ki) 5G NR FR2 100 778 | +9
10876 | AAD | 5G NR (CP-OF DM, 100% RB, 100 MHz. QPSK, 120 kHz) 5G NR FR2 TDD 833 | +96%
10677 | AAD | 50 NR (CP-OFDM, 1 RB, 100 MHz, 16QAM, 120 XHz) [5G NR FR2 100 785 | +96%
30678 | AAD | 5G NR (CP-OFDN, 100% RB, 100 MHz, 160AM, 120 KHz) 5G NR FR2 10D §41 | +0.6% |
10678 | AAD_| 5G NR gg_P-orw—“T. 1RB, 100 MHz, 6AQAM, 120 kHz) 5G NR FR2 TDO 312 | £968%
10880 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, G4QAM, 120 kHz) 5G NR FR2 TDD 538 | 06%
10861 | AAD | 5G NR (DFT-5-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) G NR FRZ TDD 5.75_| 296 % |
10862 | AAD | 56 NR (DFT-5-OFDM, 100% RSB, 50 MHZ, GPSK, 120 kHz, 5G NR FR2 10D 596 | 296 %
10853 | AAD | 56 NR (DFT-5-OFDM, 1 RS, 50 MHz, 160AM, 120 kHz) — 5G NR FR2 10D 57 | 296 %
10884 | AAD | 5G NR (DFT-5-OFOM, 100% RB, 50 MHz, 15QAM, 120 kHz) 5G NR FRZ 10D 553 | +96%
10885 | AAD | 5G NR (DF T--OFDM, 1 RB, 50 MHz, G4QAM, 120 kHz) 5G NR FR2 TDD 661 | +96%
Cerificate No: EX3-3803_Mar20 Page 20 of 22
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10806 | AAD | 56 NI (DFT-8-OFDM, 100% A8, 50 MHz, 6AQAM, 120 kHz) §G NR FR2 TDD 660 | +96%
10887 | AAD | B5G NR (CP-OFDM, 1 RB. 50 MHz, QPSK. 120 KHz) G NH FR2 10D 778 | t06%

(10888 | AAD | 50 NR (CP-OF DM, 100% RB, %0 MHz, OPSK, 120 KHz) 5G NR FR2 100 335 | 496 %
10868 | AAD | 5G NR (CP-OFDM, 1 RB. 50 MHz, 16QAM, 120 kHz) 5G NR FR2 100 02 | +96%
10890 | AAD | 50 NR (CP-OFDM, 100% RS, 50 MHz, 160AM, 120 kiiz 56 NR FrR2 100 40 | +96%
10891 | AAD | 5G NI (CP-OFDM, 1 RB, 50 MHz, G4GAM. 120kHz) | 56 NRFR2 TDO 13 | £9.6%
10892 | AAD | 5G NR (CP-OFDM, 100% RS, 50 MHE, 640AM, 120 kHz) §G NR FR2 TOD 41 | +96%
10897 | AAA | 50 NR (DF 1-5-OFDM_ 1 RB, 5 MHz. QPSK. 30 kiHz) 5G NR FR1 TOO 566 | +0.6%
10898 | AAA | 5G NR [DFT-2-OFDM. 1 RB. 10 MHZ, QPSK, 30 kHz) 5G NR FR1 T0D 567 | £9.8%
10690 | AAA | 56 NR (DF I-s-OF DM, 1 RB, 16 MHz, QPSK. 30 SGNRFRITO0 | 567 | +06% |
10900 | AAA | 5G NR (DF T-5-OFDM, 1 RB, 20 MHz, QPSK, 30 K 5G NR FR1 TOD 568 | £96%
10801 | AAA | 50 NR (DFT-=-OFOM, 1 RE. 25 MHz, QPSK. 30 5G NR FR1 TDD 68 | =96 %
10902 | ABA_ | 5G NR (DFT-5-OFDM, 1 RB, 30 MHz, QI 5G NR FR1 TDD BB | +96%

10803 | AAA | 5G NR (DFT-5-OFDM, | RB, 40 MHz. QPSK. 30 kHz 5G NR FR1TDD 68 | 296 %
10904 | AMVA | 5GNR , 1 RB, 50 MHz, QPSK, 30 I 5G NR FR1 TDD 568 | +956%
10905 | AAA | 50 NR (OF T-5-OFDM, | RB, 60 MHz. OPSK, 30 kHz) 5G NR FR1 10D 568 | 496%
10908 | AAA | 5G NR (DF T-5-OFDM, 1 RB, 80 MHz. QPSK, 30 kHz) 5G NR FR1 10D 568 | 196%
10807 | AAA | 5G NR (DFT.5-OFDM, 50% RE, 5 MHz, QPSK, 30 kHz) 5G NR FR1 100 578 | 196%
10808 | AAA | 50 NR (DF T-6-OF DM, 50% RB, 10 Mz, GPSK, 30 kHz 5G NRLFR1 100 g3 | 206%

10000 | AAA | 5G NR (DFT-5.0FDM. 50% RB, 15 MHE, QPSK, 30 kHz 5G NR FR1 100 %6 | £56% |
10010 | AAA | 5C NR (DF T-5-OF DM, 50% RS, 20 MHz, QPSK, 30 #Hz 5G NR FR1 TDO B3 | +06% |
10811 | AAA | 5G NR (DFT-5-OFDM, 50% RB, 25 MHz, QPSK, 30 kHz 5G NR FR1 TDO 83 | +06% |
10812 | AAA | 5G NR (DFT-5.OFDM, 50% RB, 30 MHz, QPSK, 30 kH 5G NR FR1 TDD 564 | +98%
10873 | AAA uﬁﬁ('u"ﬁm,mmwmmomw 1700 584 | =96% |
10914 | ABA | 5G NR (DFT-5-OFDM, 50% RB. 50 MHz, QFSK. 30 kHz, 5G NR FR1 TDD 85 | $98%
10915 | AAA | 50 NR (DF T-5-OF DM, 50% RE. 60 MHz, QPSK. 30 5G NR FR1 TDD 83 | +96%
10916 | AMA | 5G NR (DF T-5-OF DM, 50% RB, 80 MHz, QPSK. 30 kiHz, 5G NR FR1 TDD 587 | +96 %
10817 | AAA | 5G NR (DFT-5-0FDM, 50% RB, 100 MHZ, Wa‘o’iﬁ] 5G NR FR11D0 594 | 496 %
10818 | AAA | 5G NR (DFT-5-OFOM, 100% RE, 5 MHz, QPSK, S0 kHz} &G NR FR1 10D 86 | 96 %
10915 | AAA | 5G NR (DF T-5-OF DM, 100% RB, 10 MHz, QFSK, 30kHz) | 5G NR FR1 100 86 | +96%
10920 | AAA | 5G NR (DF T-5-OFDM. 100% RB. 15 MHz, QFSK, 30 G NR FR1 100 587 | +96% |
10021 | AAA | 5C NR (DF T-6-OF DM, 100% RB, 20 MHz, QPSK. 30 kHz 56 NR FRI 100 B4 | +06%

50822 | AAA | 5G NR (DFT-5-OFDM. 100% RB, 25 MHZ, OPSK. 30 kHz &G NR FRT TDO 382 | +9.8 %
10823 | AAA | 5G NR (DFT-5-OFDM, 100% RB, 30 MHz. GPSK. 30 kHz 5G NR FR? 10O 64 | +96%
10024 | AMA | 5G NR (DFT-8-OF DM, 100% RB, 40 MHz. QPSK, 30 kHz 5G NR FR1 10D 584 | :06%
10925 | ARA | 5G NR (DFT-5-OFDM, 100% B, 50 Mz, GPSK, 30 kHz, SGNRFR1TDD | 595 | 2956% |
10820 | AAA_ | 5G NR (DF T-5-OFDM, 100% R8, 60 OPSK, 30 kHz. 5G NR FR1 1DD 584 | z06%
10827 | AAA | 5G NR (OFT-5-0F DM, 100% 8, 80 MHz, OPSK, 30 kHz) 5G NR FR1 100 594 | =96%
10928 | AAA | 5G NR ur'r-s-orw 1 RB, 5 MHz, QPSK. 15 KHZ) 5G NR FR1 FDD 652 | 296%
10920 | AAA | 50 NR (OF T-6-OFDM. 1 RS, 10 MHz, OPSK, 15 kHZ 50 NRFR1 FOD 52 | 296% |

10830 | AAA | AG NR OFT-=-OFDM, 1 8. 15 Mz, GPSK, 15 kHz 5G NR FR1 FDD 52 | +96%
90831 | AAA | 5G NR (DFT-s-OFDM. 1 RS, 20 MHz, QPSK, 15 kHz 5G NA FRI FDD 51 | 296%
10532 | ARA | 5G NR (DFT-5-OFDM. 1 RB. 25 MHz, GPSK, 16 kHz 5G NR FR1 FOD 151 | +06%

70933 | AAA | SG NR (DFT-5-OFDM, 1 RB. 30 MHz, OPSK, 15 SGNRFRIFDO | 551 | +9.0 %
1093 T ARA | 5G NR (DFTS-OFDM, 1 RB. 40 MHz, QPSK. 1 kiz) 5G NR FR1 FDO 561 | =06 %
10035 | AAA NR (OFT-5-OF DM, 1 RB, 50 MHz, QPSK_ 15 5G NR FRY FDD 561 | 296 %
1093 | AAA | 5G NR (DFT-5-OF DM, 50% RE, 5 MHz, OPSK, 15 kHz) 5G NR FR1 FDD a0 | =96 %

10937 | AAA_| 56 NR (DF T-3-OF DI, 50% RB. 10 MHZ, QPSK. 15 kHz 5G NR FR1 FDD 77 | 96 %
10038 | AAA | 5G NR (DF 1-6-OFDM, 50% RB, 15 MHz, OPSK_ 15 KHZ 5G NR FR1 FDD 590 | 296 %

{053 | AAA | 5G NRIDFT-8-0F DN, 50% RB, 20 MHz, QPSK. 18 kiiz 5G NR FR1 FDD 582 | 296%
10840 | AAA | 5G NR (DFT-5-OFDM, 50% RB, 25 MHz. OPSK, 15 kHz 5G NA FR1 FOD 580 | 96% |
10841 | AAA | 5G NR (DFT-6-OF DM, 50% RB, 30 Mz, GPSK, 15 Wz 50 NR FR1 FDD 83 | +96%

"90942__| AAA | 5G NR (DFT-5-OF DM, 50% B, 40 Mz, GPSK, 15 kHz 5G NR FR1 FDD 85 | +96%
10043 | AAA | 5G NR (DFT-s-OF DM, 50% RB, 50 MHz, QPSK, 15 5G NR FR1 FOD 595 | +98%

70884 | AAA_| 5G NR (DFT-5-OFDM, 100% RE, 5 MHz, OPSK, 15K 5G NR FRI FDO 581 | +06%
10845 | AAA | 5G NR (DFT-5-OFDM, 100% RB, 10 MHz_ QPSK, 15 kHz 5G NR FR1 FDD 5B5 | +06% |
10848 | AAA | 56 NR (DFT-5-OFDM, 100% RB, 15 Mz, OPSK, 15 kHz 5G NR FR1 FDD 583 | £96% |
10847 | ABA_| 5G NR (D! M, 100% RS, 20 MHz, OPSK, 15 kHz NR FR1 FDD 87 | £96%
10048 | AMA | 5G NR (DF T-5-OFDM, 100% 1B, 25 MHz, QPSK, 15 kHz 5G NR FR1 FDD 94 | 06%
10943 | AAA_| 50 NR (DFT-5-OFDM, 100% RB, 30 MHz, QPSK, 15 %G NR FR1 FDD 587 | 296%
10050 | AAA | 5G NR (OF T-5-OF DM, 100% RB, 40 MHz, QPSK, 15 5G NR FR1 FOD 594 | 296%

10953 | AAA | 50 NR gw""‘--omm""‘"", 100% RB. 50 MHz, QPSK. 16 5G NR FR1 FDD 592 | +96%

10852 | ARA | 56 NR DL (CP-OFDW, TM 3.1, 5 MRz, 64-QAM, 15 kHz) 5G NR FR1 FDD 25 | +96%
10055 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHZ 64-0AM, 15 kHz) 5G NR PRI FDD 15 | +96%
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10054 | ARA | 5G NR DL [CP-OFDM, T 3.1, 15 Mz, 64-QAM, 15 kHz) %G NR FR1 FDD 823 [ =08%

70855 | ARA | 5G NR OL (CP-OFDM, TM 3.1, 20 MHz, 64-0AM, 15 khz "5G NR FR1 FDD B4Z2 | +0.6%
70056 | AAA | 5G NR DL (CP-OFDM, TM 3 1, 5 MHz, G4-QAM, 30 kHZ) — | G NR FR1 FDD B4 | =96%

10957 | AAA | 5G NR DL (CP-OFOM. TM 3.1, 10 MHz, 64-QAM, 30 kHz) £6 NR FR1 FOD 831 | +96%
10959 | AAA | 5G NR DL (CP-OFOM, TM 3.1, 15 MH2, 64-QAM, 30 kHz 5G NR FR1 FDD 861 | +96%
10959 | AAA | 5G NR DL (CP-OFOM, T 3.1, 20 MHz, 64-QAM, 30 kHz) &G NR FR1 FDD 8.3 | £96 %
10960 | AAA | 55 NR DL (CP-QFDM, TH 3.1, 5 Mz, 64-QAM, 15 kHz) 5G NR FR1 100 932 | £96%
10069 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 15 kHz) 5G NR FR1 10D 936 | +06%
10862 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-0AM. 15 kiz) 5G NS FRT TOD 940 | +86%
10563 | AAA | 50 NR DL (GP-OFDM, TM 3.1, 20 MHz2, 64-QAM, 15 kHz) SC NR FRT 100 955 | +06%
70064 | AAA | 5G NR DL [CP-OFDM, T™M 3.1, 5 MHz, 64-QAM, 30 kHz) 5G NR FR1 100 920 | +BE%
10986 | AAA | 50 NR DL (CP-CFDM, TM 3.1, 10 MKz, 54-QAM, 30 kHz) 5G NR FR1 TDD 037 | 206 %
109686 ADA 5G NR DL (CP-OFDM, T™ 3.1, 15 MHz, 64-QAM, 30 kHz) &G NR FR1TDD 9.56 296 %
10967 | ARA | 5G NR DL (CP-OFDAM, TM 3.1, 20 MHz, 84-QAM, 30 kHz) &G NR FR1 10D 942 | 296%
10068 | AAA | 5G NR DL (GP-GFOM, TM 3.1, 100 MHz, 64-QAM, 30 kHz) 5G NR FR1 100 049 [ 296%

¥ Uncertainty 5 daterminad using the max. deviation trom linear responss apohing rectanguiar dstrioution and is expressad for the square of the

field value,
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Calibration Laboratory of S, T s s
Schmid & Partner % s 2 Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 004 Zurich, Switzertand "{f\\:\\,\? %/ S swiss Calibration Service
Accradited by the Swiss Accrediaton Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Seevice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

This calbration cartificale the 1 biity to national standurds, which rsalize the physical unils of measurements (S1),

The measuremaents and the uncartainties with confidence probability are given on the folowing pages and are past of the cerdificade.

All calitrations have been conductad in the closed iaboratory faciity: eavionmant 1empearate (22 + 3)*C and humidity < 70%

Calbratan Equipment used (MATE anibical for culibeation)

Primary Standards D # Cal Data (Carfificate No.) Scheduled Calibratian
Power meter NAP SN; 104776 03-A9r-18 (No. 217-02882/02893) Apr-20

Powér sensar NRP-231 SN: 103244 03-Apr-18 (No. 217-02892) Apr-20

Power sensar NRP-Z291 SN 103245 03-Agr-18 (No. 217-02883) Apr-20

Reference 20 dB Atténustor SN; 5058 (20%) 04-Ape-18 (No. 217-02804) Apr-20

Type-N mismalch combinuion | SN: 5047.2/06327  (M-Apr-18 (No. 217-02885) Apr-20

Reference Probe EX3DV4A SN: 3508 31-Dec-18 (No. EX3-3503_Dects) Dec-20

DAE4 SN 601 27-Dec-19 (No. DAEA-601_Dec18) Dec-20

Socondary Standarnss oy Check Date {in housa) Seneduied Check
Power meter EA4188 SN: GB38512475 30-Oct-14 (In house chack Fab-19) In house check: Oct-20
Power sensor HP B4B1A SN. US37282783 07-Oct-15 (In house chack Oct-18) In house check: Oct-20
Power sersor HP BAB1A SN: MY41092317 07-06t-15 {In house chack Oct-18) in house chack: Oct-20
AF goenorator RES SMT-06 SN: 100872 15-Jun-15 {in housa check Oct-18) I house chack: Dct-20
Network Analyzer Agilent EE358A | SN: US41080477 31-Mar-14 {in house check Oct-13) In house check: Oct-20
Calibrated by:

Approved by.

This calibration centticate shall not ba reproduced except in full without weitten appeoval of the laboratory,
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Calibration Laboratory of §  Schweizorischer Kalibrierdianst

Schmid & Partner C Service sulsse dtalonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse 43, B004 Zurich, Switzerland S Sswiss Csiibration Service

Accredited by he Swiss Accreditation Sarvice (SAS) Accreditstion No.: SCS 0108

The Swiss Accreditation Service Is ane of the signatories to the EA

Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the cenrtificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuilt.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY systam conhiguration, as far as not given on page 1
DASY Version DASYS V52,103
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations ware apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 379 2.91 mhoim
Measured Head TSL parameters {(220+02)°C 376+£6% 291 mho/m £86 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAA measured 100 mW input power 6.86 Wikg
SAR for nominal Head TSL parameters normalized to 1W 68.5 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.57 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 25.7 Wikg = 19.5 % (k=2)
Body TSL parameters
The follewing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 513 3.31 mha'm
Measured Body TSL parameters (22.0+02)°C 500 £ 6% 3.32 mho/m £ 6 %
Body TSL temperature change during tost <05*C o— -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 6.49 Wikg
SAR for nominal Body TSL parameters normakzed to TW 64.5 W/kg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 100 mW input powar 2,40 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.9 W/kg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5590Q-12)Q
Retumn Loss -2504d8B
Antenna Parameters with Body TSL
Impedance, transformed to feed point 543Q+04Q
Return Loss -278dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1,141 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semingid coaxial cable. The canter conductar of the leeding line is directly connected to the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, smail end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldared connections near the
feedpoint may be damaged.
Additional EUT Data
[ Manutactured by SPEAG |
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DASY5 Validation Report for Head TSL

Date: 28.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1040

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: f = 3500 MHz; o = 2.91 S/m; & = 37.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)

DASY52 Configuration:
» Probe: EX3DV4 - SN3503: ConvE(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 31.12.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001

« DASYS252,103(1513); SEMCAD X 14.6,13(7474)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 71.27 V/im; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 18.8 Wikg

SAR(I g) = 6.86 W/kg: SAR(10 g) = 2.57 Wikg

Smallest distance from peaks to all points 3 dB below = 8.2 mm

Ratio of SAR at M2 1o SAR at M1 = 74.3%

Maximum value of SAR (measured) = 13.0 Wikg

dB8
0

-6.00

-12.00
-18.00
-24.00

-30.00

0dB = 13.0 Wikg = 11.14 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 27.01.2020
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1040

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: f= 3500 MHz; o = 3.32 S/m: ¢, = 50; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.46, 7.46, 7.46) @ 3500 MHz; Calibrated: 31.12.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electromes: DAE4A Sn601; Calibrated: 27.12.2019
» Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Serial: 1002

= DASYS252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Body Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan ,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66,16 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(] g) = 6.49 W/kg; SAR(10 g) = 2.4 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 1o SAR at M1 = 74.6%

Maximum value of SAR (measured) = 12,3 W/kg

dB
0

-6.00
-12.00
-18.00

-24.00

-30.00

0dB = 12.3 W/kg = 10.90 dBW/kg
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Impedance Measurement Plot for Body TSL
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